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“Hermetically Sealed” FLAVORS 
and ESSENTIAL OILS... 


DRI-SEAL is a new process of 
encasing millions of Flavor glo- 
bules, each in its own Micro- 
Capsule, thus sealing in the flavor 
for as long as desired. 


DRI -SEAL Flavors are thus her- 
metically sealed from the atmos- 
phere, which effectively prevents 
evaporation, oxidation, deteriora- 
tion and also prevents cross 
blending with other ingredients. 


DRI-SEAL Flavors will remain 
uniform in quality, strength and 
freshness throughout the life of 
your product. 


Since DRI-SEAL Flavors are in- 
stantly soluble in water, the 
flavor is released by the con- 
sumer in its original strength at 
the time the product is used. 


Overcoming of volatility, will 
effect very attractive reductions 
in your raw material and process- 
ing costs, since a smaller amount 
of flavor is required in the finish- 
ed product, 


Samples of DRI-SEAL Flavors and 
technical data applicable to your 
requirements will be promptly 
forwarded on your request. 


Cake Mixes e Decorating Sugars e Dessert 
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Periodic progress reports of 
interest and value to 


New Savorlock cans for hygroscopic products 
combine long shelf life and positive reseal 


Intended to spur impulse sales of instant coffee and other “hard- 


Supermarket time studies reveal it takes 

a shopper an average of 4 seconds to choose 
cans are believed to be the first of their category to be made on an item from a grocery shelf. New Savorlock cans, 
in 2 and 6-oz. capacity, are specifically 

designed for today’s impulse buying. 


to-hold” products, Continental's newly announced Savorlock 


high-speed lines for maximum economy. 


Eye appeal is provided by brilliant lithography, plus 


unusual package proportions, established on the recommenda- 


tion of a well-known industrial designing firm. The two sizes 
— 204 x 315 and 305 x 507 —are pleasing in appearance, while 
getting as many units as possible into each running foot of shelf 
space. Additionally, the lightweight cans stack securely. 


Intensive store evaluations show no appreciable moisture 
pickup four months after stocking. After tamper-proof glassine 
inner seal is broken, the lock top gives a positive reseal in day- 


to-day home use. 


PERTINENT DATA ON THE NEW SSavorlock CANS 


The full opening and positive resealing features recom- 
mend Savorlock for almost any powdered or granulated 
product, food or non-food. Evaluations have been con- 
fined to instant coffee as being one of the most hygro- 
scopic of food products now marketed. Other products 
for which tests can be arranged include 


Soluble tea and tea bags Peanut butter 
Chocolate and cocoa Pharmaceuticals 
Non-fat dry milk Laundry starch, bleach 
Dehydrated soups 

' Also instant gravy mix, bouil- 
Prepared chocolate mix lon cubes, powdered egg 
Baking powder and soda whites, dry coconut, prepared 
Spices dips for fried foods, bread 


crumbs, hard candy, cookies, 
Vegetable flakes dessert powders, dry rice, 
Brown and confectionery sugar _ instant potatoes, etc 


CONTINENTAL E CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
Canadian Division: 5595 Pare St., Montreal, Que. 
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IFT ACTIONS AND REACTIONS... 


“TIME-TEMPERATURE TOLERANCE OF FROZEN 
FOODS’’—DEFINITIVE REPORT ON THE 
BEHAVIOR AND CONTROL OF 
FROZEN FOODS 


In a series of articles, beginning in the January issue 
of Foop TrecuNnovocy, the comprehensive, authorita- 
tive investigations of the U.S. Department of Agricul- 
ture on frozen foods will be reported. For the past sev- 
eral years the Western Utilization Research Branch of 
the Department's Agricultural Research Service has 
been engaged in studying, phase by phase, the per- 
formance of frozen food throughout the cycle of pro- 
duction and distribution. Particular emphasis is on the 
phenomena of freezing and holding conditions. The 
product of this effort represents a major contribution 
to the science and technology of what is now a full- 
Hedged branch of the great food industry ; namely, com- 
mercial frozen foods, 

Considered nationally, thousands of tons of food are 
moved from areas of production to freezer plants and 
on to the consumer, through devious channels of supply, 
by means of refrigerated trucks, cars, and in limited 


degree, by air freight. In the complex food economy of 


today, frozen food is then “metered”out to the con- 
sumer, in accordance with demand, days, weeks, or 
months after its original harvest. To maintain control 
of quality, nutritional value, and costs during this period 
of lag, food scientists and engineers have devoted end- 
less hours to ascertaining (1) the factors involved in 
the physical and chemical changes in food processed by 
freezing and (2) the principles of equipment design, 
processing procedures, and storage control whereby 
top-quality frozen food products can be attained. 
Packers, warehousemen, transportation interests, and 
distributors—all urged that this investigation be under- 
taken. As mentioned, the first phases of this important 
study are now complete and the findings have been 
translated into a series of articles that describe the per- 
formance of “commercially packed frozen foods held 
under the whole range of conditions encountered in all 
phases of distribution.” The project has had the 
dynamic interest and support of associations, private 
companies, Government agencies, and individuals con- 
cerned with frozen food, and its handling, transporta- 
tion, and storage. .\cknowledgment in full detail 1s 
made in the articles making up the series and cannot 
he reported in this space It is sufficient to say, for 
present purposes, that the frozen food industry has been 
and is solidly lined up behind this theory-finding and 
fact-finding endeavor 

Without diminishing the importance of the many 
competent publications concerned with particular frozen 
items under selected low-temperature conditions and 
the contributions to the theoretical aspects of freezing, 
it is possible to say that this series of articles on the 
time-temperature tolerance of frozen foods will present 
for the first time an organized, full account of the perti- 


2 


nent scientific and technological knowledge necessary 
for the etfective and efficient control of frozen foods 
from point of production to the consumer's table. ‘The 
series will represent not a bench mark but as definitive 
a treatment of this vital time-temperature problem as 
can be made available. In a day when the exciting but 
still experimental modes of preservation tend to divert 
attention from the advances being made in the estab 
lished food preservation processes, these frozen food 
studies, which Foop is privileged to 
present beginning in January, will have a healthful 
influence. 


COMMITTEE ON EDUCATION APPOINTED 


President Garnatz has appointed an IFT Commuttee 
on Education. There are two Sub-Committees—one 
Sub-Committee on Professional Status and one on -\ 
creditation. Dr. Walter Maclinn, Chairman of the 
Food Technology Department at Rutgers University, 
was appointed to head the committee, 

The Sub-Committee on Professional Status is com 


Dr. C. K. Wiesman, Chairman 


Col. R.A. Isker 
Dr. R. T. Milner 


Responsibilities of this Sub-Committee are : 

1. Suggest procedures that can be used by indus 
try and educational institutions to stimulate the young 
potential scientist to seek food technology (by any 
name) as his training and career. 

2. Plan methods by which industry and educational 
institutions can recruit potential scientists to food 
technology curriculums 

3. Design procedures by which the food industry 
can make the general public aware of the gigantic 
scientific strides being made in the industry. 

4. explore ways and recommend means for im 
proving the professional status of the food technolo 


gist in industry. 


Phe Sub-Committee on Accreditation is composed 
of: 
Mr. L. J. Kenyon, Chairman 
Dr. C. ©. Ball 
Mr. F. K. Lawler 


Responsibilities of this Sub-Committee are: 

1. Establish the desirable and undesirable facets 
of accreditation through consultation with the ac 
crediting agency of other professional societies. 

2. Delineate the types of training that should be 
offered to potential food technologists, 1.¢., for re 
search, for pr «luction, ete. 

3. Frame a basic curriculum of the fundamental 
sciences that would be common to all types of training. 


(Continued on page 6) 
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SEE FOR YOURSELF IN FREE 
LABORATORY DEMONSTRATION 


Write today for demonstration in your own lab, at 
your convenience...and for informative Catalog 
D-280. Bausch & Lomb Optical Co. 69012 St. Paul 
Street, Rochester 2, New York. 


America’s only complete ontical source... from glass to finished product. 


Just 
LOAD-LIGHT-LOOK! 


Top accuracy refractometry 
in seconds! 


EASIEST OPERATION EVER! Front, horizontal loading. Fixed 
prism assembly ... wipes clean in a wink. DUO-SPEED con- 
trol knob... rapid scanning and fine line setting at the 
touch of a finger. 


FASTEST, TOP ACCURACY READINGS! New instant-reading 
precision scale, graduated directly to .0005. Quick, easy es- 
timates to .0001. 


ASSURES FULL-WORKING-DAY COMFORT! Eyepiece at 
convenient height and angle for relaxed sitting-position 
observation; DUO-SPEED control knob and line-scale switch 
in low position for hand-at-rest operation. 


PLUS ... many other new features and new performance ad- 
vantages setting the new standard for high-speed, high- 
accuracy refractometry. Find out now how they can ease 
your work load. 


° 
ABBE-3L 
a= 
BAUSCH & LOMB | 


What can make these good foods better? 


ea 

The foods shown here, like many others, are pensive Roche method to keep Nature’s coior 
‘ subject to oxidation during processing. Ascor- and flavor in the foods you process, retail cus- 
; bie acid will make them better by protecting tomers like them better and buy more. 

them from the loss of natural color and flavor We have helped many food processors to 
which oxidation causes. Small quantities of add- make their good foods better and we're ready to 
; ed ascorbic acid will greatly retard this action. help you. Why not investigate the use of Roche 

When you use ascorbic acid in the easy, inex- ascorbic acid (vitamin C) today? 


Quick Facts about Ascorbic Acid (vitamin C) 


ip Roche ascorbic acid, as an anti-oxidant, protects natural color and flavor at low cost— 

+ in frozen apples, apple sauce, apricots, sweet cherries, fruit cocktail, 
nectarines, peaches, pears, pineapple, fresh prunes (Italian plums), 

and frozen purees of peaches, bananas, apricots, nectarines and pears 

fr in fresh fruit salads in fluid, frozen and dried whole milk 

in frozen fillets of salmon, mackerel, rockfish, 

‘ : ; white fish, lake trout and in frozen swordfish steaks in ice cream. 


in packaged beer in citrus oil emulsions. 


\ j ASCORBIC ACID 


VITAMIN DIVISION « HOFFMANN-LA ROCHE INC. + NUTLEY 10, NEW JERSEY 
Pacif oast: L. H. Butcher Company, Los Angeles, San Francisco, Seattle, Portland, Salt Lake City 
In Canada: Hoffmann-La Roche, Ltd. * Montreal, Que 
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It’s expensive to make 
your own emulsifier 


The mono-diglyceride emulsifier you make yourself is 
only a mixture. You have to go to the time and expense 
of assaying it for monoglyceride content. Then, since 
you have to add it before deodorization, you lose vary- 
ing amounts in the process. Sometimes you wind up 
with more than you need, sometimes with too little 


Not so with Myverol" Distilled Monoglycerides. You can 
add them after deodorization and know exactly how 
much monoglyceride is in your finished product. The 
reason you can add them after deodorization is that the 
distillation has removed whatever might affect the 
taste, odor, or color of your product. Myverol Distilled 
Monoglycerides are available in several forms made from 
most common food fats. To find out more about My- 
verol economics, write Distillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York, Chicago, 
and Memphis e W. M. Gillies and Company, Los An- 
geles, Portland, and San Francisco e Charles Albert 
Smith Limited, Montreal and Toronto. 


distillers of monoglycerides 


made from natural fats and oils ° 


Also . . . vitamin A in bulk 


for foods and pharmaceuticals 


Distillation Products Industries 
is o division of Eastman Kodak Company 
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(Continued from page 2) 


4. Suggest programs of study to supplement. the 
basic science curriculum to accommodate the needs 
of special sections of the food industry. 


THE SAMUEL CATE PRESCOTT FELLOWSHIP 
FOR THE ACADEMIC YEAR 1957-58 

The Refrigeration Research Foundation, Inc. an 
nounces that the Fellowship Award honoring Dr 
Samuel Cate Prescott, [Emeritus Dean of Science, 
M.1.T., and the Foundation’s Chairman of the Board is 
open for applications. As previously, the Fellowship 
carries with it a stipend of $2500 to be used for the 
academic expenses of “a graduate student (in the U.S.A 
or Canada) in the field of food refrigeration or food 
technology, with special reference to the application of 
refrigeration to foods.” In order to qualify the appli 
cant must be a semor undergraduate with better than 
an average scholastic record or a graduate with a B.Sc 
or equivalent, preferably with honors, from an institu 
tion of good standing. 

\pplicants should (1) prepare their applications in 
letter form giving name, nationality, sex, age, marital 
status, physician's statement of health, college scholar 
ship record, noteworthy academic accomplishments, and 
job experience and (2) request a letter of recommenda 
tion (to be sent separately) from each of three faculty 
members who have supervised the scholastic or research 
work of the applicant and a statement by the Head of 
the Department where the applicant will do his work, 
endorsing the applicant and accepting for the school the 
responsibility connected with the acceptance of the 
\ward 

\ddress applications to 


Mr. H.C. 

Secretary and Director 

The Refrigeration Research Foundation 
12 North Meade Avenue 


( olorado Springs, ( olorado 


BANGKOK CONGRESS ANNOUNCED 

The 9%th Pacific Science Congress will be held in 
Bangkok, Thailand, November 18-December 9, B.1 
2500 (1957) under the auspices of His Majesty's 
Government of Thailand, and Science Society of Thai 
land. Nutritionists, dietitians, food technologists, and 
other persons interested in or doing work on food, diet, 
nutrition, ete., are cordially invited to participate in the 
Nutrition Branch of the 9th Pacific Science Congress. 
The technical meetings, discussions, and symposia will 
take place during the first two weeks. The third week 
will be devoted to scientific and technical excursions. 
Details and other relevant documents may be obtained 
from the Secretariat, Department of Science, Ministry 
of Industry, Bangkok, Thailand. 


LAST CALL FOR NOMINATIONS FOR 
BABCOCK-HART AWARD 
In accordance with the Council's recent revision of 
the Rules and Regulations governing the Babcock-Hart 
Award, nominations may now be made by members of 
(Continued on page 8) 
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This is the Jane Armbruster that was. She used to 
check vitamin A potency of fish liver oils on our old 
spectrograph like this back in the forties. 

At that time one Wallace J. Quick chased around 
half the world for us looking for the fish liver oils that 
Jane checked. Proximity, etc. They got married. A 
chain of events ensued. am 

Moreover, in 1947 we introduced man-made vita- 
min A to the American market. Before long there was 
very little need to check fish liver oil. So today, in- 
stead of ‘playing’ a spectrograph, Jane plays music 
on her electronic home organ and takes care of Wally 
and their girls 

Keeping Wally well fed and in good spirits is an im- 
portant contribution to the welfare of the vitamin 
business as practiced in the Midwest. After all, he ¢s 
the head of our Chicago Office. And what better 
friend does a vitamin A-using margarine manufacturer 
have than we? 


There is more to this friendship than the hearty handshake. It is demon- 
strated by sharing with our customers the wisdom acquired from nearly 20 
years of high-level research and rough-and-tumble experience in the oil- 
4 soluble vitamins trade. Also, by getting your vitamin A orders to you at 
and production the time you want them, packaged in batch-sized cans if you wish. Distilla- 
tion Products Industries, Rochester 3, N. Y. Sales offices: New York, 
Chicago, and Memphis ¢ W. M. Gillies and Company, Los Angeles, Port- 
land, and San Francisco * Charles Albert Smith Limited, Montreal and 


leaders in research 


of vitamin A 


Toronto. 


Distillation Products Industries iso division o¢ Eastman Kodak Company 


The Quicks 
and the 
vitamins 


Y e 
hon Also... vitamin E... distilled monoglycerides... 


...some 3500 Eastman Organic Chemicals for science and industry 
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(Continued trom page 0) 


Nomi 


form of a one-page, single 


the Institute as well as by members of the Jury 
nations should be the 
spaced, typewritten letter giving a biographical sketch 
the individual for the Award 
sent to Dr. L. kK. Clifeorn, Chair 
\ward Jury, American Can Com 
Phe, 


and qualifications of 
Such letters should be 
man, Babeock-Hart 
Barrington, 
1957 


pany, Research Division, 


must be received by January 15, 


ADDITIONAL DONOR TO CAREERS 
BROCHURE FUND 


\n additional donation to the fund for the distribu 


tion of the Careers Brochure has been received from th 


Meat Institute. Previous donors were listed 


\merican 


DECEMBER, 1956 

in the October issue of Koop The bro 
chure has been distributed to high schools, guidance 
councilors and teachers, and to individual students 
(iver 85,000 copies have been sent out and the requests 


are still coming in 


MASTERS AND DOCTORS IN FOOD 
TECHNOLOLGY AND RELATED SUBJECTS 


\n additional entry has been supplied, as follows 


CORNELL UNIVERSITY, ITHACA, N. Y. 
Vann Deagres litle of Thesis 
Folle, Wayne Ph.D. the Development 
Electrochemical Method for 
Measurement of Volatile Flavors 
\ tabk 


Progress in 


FEATURING THIS MONTH... 


Food Technology Program and 
Objectives at the University of 
California’ 


Tn PROGRAM OF THE DEPARTMENT OF FOOD TECH 
NOLOGY is primarily in the areas of teaching and re 
search 
since the department is responsible for investigations on 
f all foods produced in California except 
products, although active 


The research program is wide and extensive 


the processing ‘ 
wines, dairy, and poultry 
collaborative projects with the departments of Enology, 
Dairy Industry, and Poultry under way. It is 
apparent that it would be neither pertinent nor interest- 
ing to attempt to discuss researches pertaining to all 
the been and are 


concerned. 


are 


commodities with which we have 


Raw materials are truly important insofar as the 
quality and yield of processed product are concerned, 
and especially insofar as the profits realized in any 
\ failure to realize the importance 


processing activity 
very well result 


of raw materials by 
in the failure of his organization. 
On many occasions during the past few vears, | have 


a pre cessor may 


been literally overwhelmed by a realization that food 
do not understand the im 
portance of materials i This 
driven home to me very emphatically a few months 


technologists frequently 
raw processing. was 
ago, when one of the journals in the area of food science 
indicated that our should have 
published in a horticultural journal rather than a food 
technology journal because a large portion of the paper 
was devoted to horticultural practices. Actually, this 
paper was presented to a food science journal with the 


one oft papers been 


view of orienting food technologists to the importance 


* Presented at second annual conterence ot California 


Processors Fieldmen 
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E. M. Mrak 
University of California 


of the time of harvest of a particular commodity to thi 
If this 
well be 


quality of the finished product view persists, 


then food technologists may very responsible 
for diminished profits, or even a lack of profit 

In our teaching, we are driving this point home mor 
We are insisting that the students lear 


materials and the relation of cultural, hat 


ind 
about raw 
vesting, and transportation practices to the condition o! 
the raw materials and the ultimate quality, yield, and 
It is pointed out, 


more 


salability of the processed product 
with emphasis, to students that this general principle 
fruits, fish, meat 


whether it be vegetables, 


applies, 
honey, or other commodities 

It seems to me that the thinking in the meat industry 
is ahead of that in the fruit and vegetable canning indus 
try. Qn many oceasions I've talked to people in the 
meat processing industry and have been impressed with 
their interest in the feeding and handling of meat ani 
mals before slaughter. In the fruit and vegetable canning 
industry, on the other hand, I’ve heard little discussion 
along these lines. There 1s a wide range of maturity in 
handling certain fruit, but I have seen little curiosity 
concerning the relation of maturity to the quality of the 
canned product. Only recently have I seen a curiosity 
with respect to the relation of fertilization practices, 
pruning, hormone treatments, transportation practices, 
etc., to the quality of canned pears. There has been 
considerable discussion concerning the relation of irri 
gation to the yield of canned peaches. It appears that 
when the term “case yield” comes into the picture there 


is more interest. However, when the term quality is 


(Continued on page 10) 
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An aerial view of the Campus at Davis with 
the city of Davis in the background (above) 
and a close-up of the campus (right) giving a 
glimpse of student life (quiet phase) on a 
sunny day in late spring. 


(Continued from page 8) 


mentioned, unfortunately there has been less interest 
It is my feeling that this attitude is now changing. | 


sincerely hope this is true, and that it will change more 


as time goes on. Much of our experimental program 
at Davis is directed toward leading the way in this con 


nection, and pointing out some of the relationships 
indicated above 


The food technology program 


With this brief prologue we can now get back to the 
food technology program at the University of Califor 
mia. First of all, it would be well to discuss briefly the 
philosophy of the program as now under way at Davis. 
In order to do this, a few words should be said about the 
history of the Department of Food Technology. The 
Department started at Berkeley, first as one concerned 


only with wines, but changing during the prohibition 
period tr Cine concerned with processed foods \t 


Be rkele lal 


oratory space was limited, pilot plant 


operations were not available, and the staff was located 
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at a considerable distance from the production depart 


ments at Davis. Because of this, research efforts were 
restricted, to a large extent, to what could be don 
in the laboratory, except in cases when work was 
done in manufacturing plants in cooperation with food 
processors 

In 1952, however, a large part of the Department 
moved to Davis, where it has been possible to utilize the 
team work approach. Thus, we have worked with the 
production departments— Vegetable Crops, Pomology 
Poultry, Animal Husbandry, \piculture, and Viticul 
ture. It has also been possible to work with the Depart 


ments of Agricultural Engineering, Entomology, and 
Plant Pathology and Dairy Industry. This has enabled 
us to pursue a whole new area of investigation. In 


order to pursue the program, it was necessary to have 

pilot plant. The California canning industry helped 
greatly in equipping our plant so that foods could be 
processed in very small or large quantities by typical 
commercial practices. This has been a very important 
asset. It is possible to produce 10 or 1,000 cans of a 


(Continued on page 12) 
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THE Sealva STORY OF Sealed-In 


Some years ago, van Ameringen-Haebler, Inc. developed and introduced 
SEALVA Flavors, the first truly hermetically “sealed-in” high quality dry 
flavors. This new technique in flavor-making was immediately recognized 
and enthusiastically accepted by the food industry. 


Since those early days, continuing improvements in sealing agents and 
drying techniques plus the basic superiority in the quality of the natural or 
imitation flavors themselves, have combined to maintain SEALVA’s place 
as the ultimate in fully protected quality flavors. 


What can SEALVA do for your product? 


The adoption of SEALVA Flavors makes possible the use of absolute 
top quality flavor in dry mixes, because the finest of flavors are fully pro- 
tected in their powdered form against the ravages of deterioration caused 
by evaporation, oxidation, extended shelf-life, and they are practically im- 
pervious to chemical reaction with other ingredients in a mix or compound. 


Where can SEALVA Flavors be used to advantage? 


SEALVA Flavors are ideal in any relatively dry, powdered, grained, 
or flaked mixture to insure inert flavor retention in such products as cake 
mixes, gelatin desserts, cereals, drink powders, pudding mixes, dairy mixes, 
ice cream mixes, candies (pressed wafer), pharmaceuticals, proprietaries, 
oil emulsions, etc. 


For better flavor we ask you to investigate SEALVA Flavors before you 
make your final decision on this most important ingredient. 


We are prepared to give you suggestions as to the methods of readily 
evaluating “sealed-in” flavors for your particular product and also will be 
happy to assist with technical recommendations for the application of 
SEALVA Flavors to improve your product. Literature and adequate sam- 
ples are available. 


VAN AMERINGEN-HAEBLER, ANC. 


521 WEST 57th STREET, NEW YORK 19, NEW YORK 
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commodity under commercial conditions. This cannot 
be done very easily in commercial plants during the 
operating season, because of the nuisance value experi- 
mental work imposes on the processors during their 


busy time. 


The pilot plant .. . it is capable of production runs up to 
1000 cans of a commodity under study. 


Full-Spectrum Research 

In order to conduct an effective research program, 
it is necessary to follow the full-spectrum plan. We can 
do this by working with the production departments, 
thus, we study the influences of various cultural prac- 
tices on the canned product, trace the influences of 
technological and processing practices on the quality of 
the canned product, run taste-acceptance tests in our 
laboratory, and finally determine the influence of stor- 
age on the quality of the processed product. This ts 
but one type of full-spectrum thinking of the Depart- 
ment of Food Technology. 

We may look at the full-spectrum line of research 
from another point of view. The pilot plant operation 
permits the consideration of applied problems. These 
problems, however, cannot always be solved by such 
studies alone, and it is often necessary to use more 
specialized chemical, microbiological, physical and engi- 
neering procedures. It is not likely that any one person 
can pursue applied studies on the one hand and very 
complicated chemical studies on the other, such as those 
involving fat oxidations, enzyme reactions, color 
changes, etc. For this reason the interest and work of 
different staff members in the Department varies from 
the applied end of the spectrum, on the one hand, 
to the highly theoretical on the other. In many cases, 
however, there is an integration of effort—the team 
approach, 

A Classical Example. A classical example of how the 
full spectrum of research works is a project concerned 
with the discoloration of canned green asparagus shortly 
after opening the can. Professor Marsh, with Mr. 
Dame, collaborated with the Department of Vegetable 
Crops to study the effect of cultural practices, location, 
and time of harvest on the development of this off- 
color. Furthermore, they studied the effect of various 
commercial processes used in the packing of canned 
asparagus. This was done in our pilot plant. Finally, 
chemical studies were pursued in collaboration with Dr. 


12 


Chichester to determine what specitic chemicals might 
be involved, and the chemical mechanism by which the 
discolorations occur. 

By following such a procedure, it has been possible 
to show that cultural practices or time of harvest are 
not factors involved in the production of the off-color 
It appears, however, that certain processing practices 
may have an influence. Finally, considerable informa 
tion has been obtained concerning the mechanism of the 
reaction. While a large portion of this work has been 
done in collaboration with people on the Davis campus 
a considerable amount of it has also been done in col 
laboration with the National Canners Association and 
others interested in the problem. Because of this general 
approach and collaborative effort, a great deal oi 
progress has been made on this important problem in 
a vear. It is hoped that such collaborative effort can 
be expanded to enable consideration of other problems 
of importance to the canning industry of California. .\s 
a matter of fact, a series of such collaborative projects 
has been started, and in several cases is already vield 


ing valuable results. 


Studying the chemical mechanism of discoloration in asparagus. 


Here are further examples of full-spectrum research 
Presently, it is not feasible to produce navel orange 
juice concentrate, because of the development of a bitter 
principle in the juice. Professor Marsh, in collaboration 
with the Department of Subtropical Horticulture, has 
shown that this is related to the type of root stock used 
on the orange. The root stocks, unfortunately, were 
developed without consideration of their relation to 
the quality of the processed product, for at the time 
these root stocks were developed, processing of citrus 
products was at a minimum. In this study, subjective 
evaluation picked up a defect in the processed product 
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YOU CAN FIND OUT WHAT 
FROD 
CAN 
FOR YOU 


FRODEX has many wonderful properties, such as building 
food solids where desired, improving texture, flavor, color, 
stabilizing moisture and extending shelf life. FRODEX is 
widely used in luncheon meats, food mixes, frozen foods, ice 
cream, baked goods, catsup and soup mixes, to mention a 
few. You too can find benefits from this versatile product in 
one of its many forms. 

Our research department, with its wide experience in 
working with FRODEX in all types of food products, is 
available to assist you without obligation. For your con- 
venience, we will send on request a handy sample testing kit 
containing FRODEX 24 malto-dextrin, regular (powdered) 
FRODEX corn syrup solids and granular FRODEX corn 
syrup solids. Simply fill in the attached coupon and mail 


MAIZE 


PRODUCTS COMPANY 


250 PARK AVENUE » NEW YORK 17, N. Y. 


Please send free sample FRODEX kit. 


= 


Address............ 


/ 
AMERICAN MAIZE-PRODUCTS COMPANY - 250 PARK AVE NY 17 Ny 
ATLANTA~ BOSTON. BROOKLYN - BUFFALO - CHICAGO - DE 
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that could be traced to the root stock, a finding not 
possible with chemical analysis alone. This is truly an 
example of getting “at the root of the problem.” 

For many years the beef producers of the West have 
heen handicapped by the term “Kansas fed steer beef,” 
as compared with “Western fed steer beef.’ Studies 
conducted by Dr. Hinreiner, and Miss Simone of the 
Department of Food Technology in collaboration with 
the Department of Animal Husbandry have indicated 
that there is no basis for prejudice against the Western- 
fed beet. 

\lthough our research is solidly founded on regional 
problems, this is the type of research that often crosses 
borders to help others. In Brazil, effort is being devoted 
to studies with the relation of cultural practices to the 
quality of brewed coffee. Strangely enough, this pro 
gram has been based to some extent on the raw ma- 
terials program under way at Davis. It has taken a 
great deal of imagination to translate results from work 
on pears, peaches, and apricots to that which might be 
done on cofiee. It has been my first hand observation 
that, although the work in Brazil has been under way 
but one vear, it is already yielding results. 


Other noteworthy projects 


Let's continue with some of the specific activities 
under way in the department. One of our projects 1s 
concerned with the eating quality of canned pears. For 
many years, pears have been harvested at a pressure 
ranging from 14 to 20 pounds, stored near the cannery, 
until ripe, sorted and canned. Little attention was paid 
to the relation of the harvesting or ripening practices to 
quality or yield of the product. When Mr. Leonard 
joined the Department at Davis, he was well aware of 
this problem because of his experiences in industry. He 
collaborated with Dr. Claypool of Pomology, on 
studying the relation of the maturity and ripeness 
of the canned pear to the eating quality of the 
product. They showed that flavor of the canned 
pear could be greatly improved. Hlowever, we wert 
unable to stimulate much interest in the work by 
the canning industry until it was realized that our pro- 
cedures might also increase case yield. I believe you 
know the story from here on. There has been a tre 
mendous interest in the harvesting and ripening pro- 
cecures. Ripening rooms are now being installed in a 
number of canneries 

Other work under way on canned pears is concerned 
with the relation of nitrate fertilizer and other cultural 
practices to quality. This year, over 40 variables re 
lating to culture and ripening are being considered. 

\ll samples will be subject to acceptance testing by 
Miss Simone in our acceptance laboratory. [Experience 
has shown that the acceptance values may change with 
storage, so in all cases, samples from the same lot are 
tested periodically over a period of a year. At the time 
the taste tests are made, Dr. Luh, of the Food Tech 
nology Department, makes certain chemical and physi- 
cal measurements. These vary according to the com 
modity, but for pears may include drained weight, 
texture, sugar-acid ratio in the fruit, volatile reducing 
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substances, vitamin C, ete. This procedure brings into 
consideration the factor of storage stability. More 
intense consideration of other chemical or physical fac 
tors could very well involve other members of the ce 
partment. Such a full spectrum of consideration has 
specialized talents vary 


enabled the use of a variety 
ing from the horticulturist and applied processor to 
chemical and acceptance laboratory testing to more 
theoretical laboratory consideration 

We have done work in collaboration with the Depart 
ment of Entomology to determine the effect of a num 
ber of miticide sprays on the taste of canned pears 
This work has terminated, but it was shown that cer 
tain spravs can adversely affect the taste of the canned 


product, 


Elly H. Hinreiner (left), instructor in food technology and 
in charge of the food acceptance laboratory, is supervising 
Edith S. Bockian (right) as she makes up samples of pears 
for taste tests. Shirley L. Cleveland (center) is watching the 
process. The samples in the small beakers are then handed to 
the members of the taste panel through the steel doors in rear. 


Studies on pitting and peeling procedures indicate 
that these may be important factors in determining the 
taste of the canned product. For many vears we have 
accepted canning procedures without questioning their 


relation to flavor. Even now there is some reluctance to 
vive serious consideration to flavor possibilities unless 
it can be demonstrated that case vield may be involved 
It is our hope that the flavor of the canned cling peaches 
will show a definite improvement as a result of the 
changes in cultural, harvesting, handling, and process 
ing techniques. 

Phe production of strawberries in California today 
is considerable. As time goes on it will increase and 
perhaps become one of our very important processing 
fruits. In line with this we have had under way for a 
number of years a study of factors influencing the color 
of strawberry jam and preserves. ‘The initial work in 
this direction was done in the laboratory by Dr. Mac 
kinney to determine the mechanisms involved in color 
changes, the chemical nature of the pigments, and the 
chemical nature of the off-color. This has been very 
fruitful work and has resulted in a follow-up with cer 
tain pilot plant operations. It has been shown that 
metallic contamination, air, and heat greatly influence 
pigment breakdown during processing. In following up 
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Runkel's chocolate liquors and coatings 
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on these experimental observations, Dr. Chichester de- 
signed a vacuum pan, which was installed in the pilot 
plant. The theories evolved by Mackinney and Chi 
chester have been substantiated by pilot plant runs on 
strawberries. 

\s time goes on, other factors will be studied. Un 
doubtedly there is a good possibility that cultural prac 
tices, variety, area of production and handling of the 
raw material after harvest may have a tremendous effect 
on the color of the strawberry. Most certainly, some 
of these will prove to have an effect on the flavor of the 
processed berry. 

\ great amount of work has been done on olives by 
Professor Cruess, who retired a short while ago. D1 
Vaughn is carrying on in this area. Presently he has. 
in collaboration with Dr. Hartmann of the Department 


of Pomology, a project to determine the suitability of 


new varieties of olives for processing. They also have 
under way a study concerned with the influence of vari- 
ous agricultural chemicals on the eating quality of 
processed olives. They have shown conclusively that 
benzene hexachloride and lindane, when applied to the 
soil or tree under certain conditions, can cause the 
development of very serious off-tastes in the canned 
product. This off-taste may be so serious that the olives 
become inedible. The great need for food technolo- 
gists to be ever alert and well informed on the cultural 
practices with respect to any commodity they may be 
processing is well documented in this one instance. The 
collapse of an industry could be involved. 

It is also of interest that a blue discoloration has 
shown up in green ripe olives this year. It is possible 
that the nature of the color may be quite similar to that 
occurring in green asparagus. .\ study of this problem 
is under way, and the experience that had been obtained 
in organizing the program on asparagus is proving most 
helpful in pursuing this problem on olives. 

We have a large program at Davis on tomatoes. It 
is our hope that it can be expanded to enable considera 
tion of the influence of various cultural practices, 
variety, and handling procedures on the quality of the 
processed product insofar as color, taste, and storage 
stability are concerned. 

It is our hope that the results of studies on tomatoes 
will not only give us data of importance with respect 
to variety, standards of maturity, fertilization and other 
cultural practices on the canning quality of the tomato, 
but perhaps also on yield of the processed product. This 
work is being done in cooperation with the Department 
of Vegetable Crops—another example of our “team- 
work” approach. 

lhe boysenberry crop is increasing to the point where 
the industry can well afford to consider processing 
more of the fruit. This spring we started some studies 
on boysenberry juice and syrups. During the next pro- 
duction season we may be able to follow through on 
other factors, as has been done with some of the fruits 
indicated above 

Freestone peaches are also being studied in a manner 
similar to that used on cling peaches. Other areas of 
research involve flavor in canned mushrooms, eating 
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quality of dried prunes, studies on sweet potatoes, 
canned grapes, honey, etc, 

\lthough some engineering corrections remain to be 
made in our freezing plant, we should soon be able to 
embark on a program concerned with frozen products 
along the lines outlined for canned foods 


Teaching—a vital function 

In conclusion, | wish to make reference to the most 
vital function of a modern university—teaching. W« 
have both undergraduate and graduate teaching pro 
grams. Since the Department has been established on 
the Davis campus we have been reviewing our under 
graduate teaching program. This may go on for some 
time because of the changing needs of graduates in the 
virtually new world of science and technology now 
unfolding. More and more of our students are going 
into food plant production work. Because of new trends 
and techniques in food preservation we have found it 
necessary to revise certain aspects of our teaching 
program. In a period of acute scientific manpower 
shortage, we recognize the need to keep pace with the 
times and to train students for the challenging vears 
ahead. 

(our graduate instruction leads to the M.S. and Vh.D 
degrees. The M.S. degree, given in the field of food 
science, involves one to two years of additional study 
and presentation of a thesis resulting from laboratory 
study. 

The Ph.D., on the other hand, is not given in the 
held of food technology, although our staff members 
supervise students working for this degree. The degre¢ 
is given in a basic science, such as microbiology, agri 
cultural chemistry, comparative biochemistry, botany, 
chemical engineering, etc. The student must fulfill the 
requirements for the basic field as well as those for a 
minor in food technology. This means, then, that not 
only does he have a good training in food technology 
but also a firm foundation in a basic science. It has been 
our feeling that although this places an added burden 
on the graduate student, it helps to develop his creative 
ness and he is better equipped to pursue research in the 
areas concerned with foods. Needless to say the food 
industry presents innumerable opportunities to the man 
or woman with a bent for research. 

It generally takes a graduate student three to fou 
years to obtain his Ph.D. degree. He must pass lan 
guage examinations in French and German, pass a pre 
liminary examination in basic and minor fields, and then 
present a thesis resulting from original research on 
some problem acceptable in the basic field and vet of 
interest to the member of the staff of the Department of 
ood Technology under whom he works. Achieving a 
Ph.D. requires work and hard concentration but to the 
person with the proper incentive and energy there is no 
more stimulating task or more satisiving reward. 

We can summarize our objectives by stating that we 
strive to do a good job in teaching undergraduate and 
graduate students and in pursuing a full-spectrum re 
search program—from cultural practices to processing, 
storage, and consumption; and from applied research 
to highly theoretical studies. 
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INDUSTRY USES GLYCERINE AS: 


humectant 


solvent 


plasticizer 


lubricant 


sweetener 


anti-freeze 


preservative 


bodying agent 


intermediate 


vehicle 


softener 


emollient 


Keep pace with 


one of industry’s oldest 
and newest chemical products 


For years Glycerine has been one of industry's most widely used commodities — with a versatility 
outclassing many so-called miracle products. Here is a practical guide to the properties that have 
made Glycerine so useful in the past and so important in much of today’s technology. 

This free booklet gives a description of Glycerine’s physical, chemical and physiological 
properties, and its applications in such fields as pharmaceuticals, toilet goods, foods, cellophane 
and alkyd resins. In these and literally hundreds of other specialties, nothing takes the place of 
Glycerine. 

For your free copy of this booklet, clip the coupon to your letterhead and mail to— 


Glycerine Producers’ Association fT 
295 Madison Ave., New York 17, N. Y. 


PLEASE SEND ME A FREE COPY OF “GLYCERINE PROPERTIES 
AND USES.” 


Name Title 


Compony 


Address 


City. Zone State 


“Glycerine Producers’ 
17 
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CHICAGO.... 


Lhe October holiday at Madison, with the University 
of Wisconsin and the Wisconsin Alumni 
Foundation as hosts, was a memorable oceasion both 


Research 


irom the educative standpoint and the pleasure point of 
view. October 6, date of the visit, turned out to be a 
day full of interesting sights, beginning with the Cam- 
pus itself, one of the most beautiful in the nation. 
What can be done with trees, hillocks and hummocks. 
a lake, winding lanes and driveways, and handsome, 
illustrated at Madison. 
Naturally, it takes a little time plus vigorous, far- 


well-equipped buildings — is 


sighted planning to provide so inspiring a setting for 
learning, teaching, and research, 


The tours were expertly conducted. Beginning with 
the Wisconsin Alumni Research Foundation and_ its 
extensive research and research services program in 
the biological, chemical, microbiological, entomological 
and other fields, the tour was picked up again at the 
Food 


building, Babcock Hall, on the Campus proper. [lere 


spacious, well-equipped Dairy and Industries 


' visiting Chicage section and IFT members from out- 
. lving areas were shown various projects in dairy and 
food research including the studies on whole dry milk 

where excellent progress is being made, on cheese—a 
lamous product of the State, on by-products of milk, 
and those on vegetables and fruit. Dr. 11. T. Seott and 
Dr. LL. J. Teply for WARF and Dr. K. G. Weekel for 
the University of Wisconsin part of the tour furnished, 
with many able assistants, the technical information 
necessary to understanding the various projects and the 
progress being made. Things are well in hand at Madi- 
son and the food industry and the taxpayers of Wiscon 
sim are the beneficiaries of a highly competent food 


research and technology program. 


\ delicious luncheon was served at noon by the Uni- 


= versity of Wisconsin student Food Technology Club, 
= and afterwards the crowd made its way to the University 
4 of Wisconsin-Southern California footbal! game. The 
n latter team won, but the hard-fought game and other 


: features of the spectacle, for example, the performance 
of the band between halves, made the pleasant autumn 
day complete. 


f For so interesting and profitable a visit and for their 
a tine hospitality thanks are due to Dr. Teply and his 
e colleagues of the Wisconsin Alumni Research Founda 
' tion and to Dr. K. G. Wecekel and associated faculty 
‘ members of the Department of Dairy and Food Indus- 
; tries, University of Wisconsin. 

\t its meeting on November 12 at the Palmer House 
the Section had its usual pre-dinner get-together. After 


dinner, the group assembled to hear Dr. J. H. Tou- 


é louse, Chief Engineer, Quality and Specifications De- 


partment, (wens-Illinois Glass Co., Toledo. Ohio. 
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IFT REGIONAL SECTIONS... 


SPEECHES, SPECIAL EVENTS, NEWS NOTES 


Speaking on the subject “Finding the Facts before Set 
ting the Specifications,” Dr. 
need to study a problem carefully before acting upon it 


Toulouse emphasized the 


very business is both a buyer and a seller, and there 
fore should be interested in specifications for what. it 
buys as well as for what it sells. Statistical methods for 
finding facts preclude errors in specification writing 

Mr. Edmund Lusas honored. \t the Novembes 
meeting Mr. Edmund Lusas, University of Wisconsin 
student and holder of one of the three General Foods 
Fund Fellowships, was officially presented with this 
distinguished award. The General Foods Fund Fellow 
ship carries with it an honorarium of $4000 per annum 
and is given to outstanding students in the field of food 


science. 


PITTSBURGH.... 


The 30th official meeting of the Pittsburgh Section «i 
the Institute of Food Technologists was held on Tues 
day evening, October 2, 1956, at the Royal York Apart 
ments dining room. Following a pleasant social hour 
and a tine dinner, the meeting was called to order by 
the Chairman, Dr. C. R. Stumbo. The 
selected by the executive committee to head the various 


members 


section committees for this vear were introduced by 


Dr. Stumbe, 1 hey are as follows: 


Membership Committee \. M. Rosenberg, Standard Can © 
Phillips, H. J. Heinz Co 


Johnson, Stoner-Mude 


Finance Committee— I. 
Entertainment Committe 
Inc 


Publicity Committee—Dr. B. R. Suri, Calgon, In 


Col. Charles S. Lawrence, Executive Secretary oi 
IFT, was introduced to the members by the Chairman 
Col. Lawrence spoke of the plans for the 57 Conven 
tion in Pittsburgh and of the progress which has been 
made to date by the national headquarters. 

Dr. I. J. Hutchings, General Chairman for the °57 
Convention, gave a brief resumé of the progress which 
the local committees have made. He also mentioned the 
fine cooperation which exists between the Pittsburgh 
Section and IFT headquarters in Chicago. 

Training of Food Technologists Discussed. 
Dr. Emil M. Mrak, head of Food Technology Dept., 
University of California at Davis, California and Presi 
dent-Elect of IFT, was introduced by Dr. Stumbo. Dr 
Mrak as current president-elect discussed briefly the 
forthcoming °57 Convention. He offered his full co 
operation to the Convention Committees and com 
mented on the energetic appearance which the Pitts 
burgh Section presented to him. 

Dr. Mrak’s topic was “Concept of Food Technology 
at the University of California.” He presented the his- 
tory of the present facilities from the beginning with 
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(Ilustrations represent actual crystals of ‘Roche’ vitamin A palmitate 
and acetate and of Roche’ dry vitamin A acetate granules, under 
high magnification, using shadow technique.) 


VITAMIN A COMES RIGHT FROM ROCHE 


Roche has proved time and again that it is a source of vitamin A 
far superior to the livers of fish. Look at these advantages of 
‘Roche’ vitamin A—stability uniformity * no “fishy” taste or 
after-taste * high purity * constant availability * economy. 


Roche produces all the popular types of vitamin A — the liquid 
types, the dry types, and the special types — to meet the most 
exacting requirements of purity for margarine and food manu- 
facture, and the most rigid U.S.P. standards for pharmaceutical 
manufacturing — by the tons, by the famous Roche synthesis 


Roche assures the utmost excellence, the utmost experienced 
care, and the quality you require. Packaging designed with your 
needs in mind brings you vitamin A right, from Roche. 


ORDER right . .. ORDER from Roche 
VITAMIN DIVISION 


HOFFMANN-LA ROCHE INC. 


NUTLEY 10, NEW JERSEY, NUTLEY 2-5000 ° NEW YORK: OXFORD 5-1400 
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Take your choice of the following types of vitamin A ‘Roche’. They have 
been made especially with your particular problems in mind. 


LIQUID TYPES 


Type P1MO vitamin A palmitate — 1,000,000 U.S.P. units per gram, 
standardized by addition of edible vegetable oil. This type is a highly 
refined product containing well-proven stabilizing factors of the Roche 
synthesis. Experience has shown that this tvpe meets the ereat ma- 


jority of requirements, 


Type P1MO/ BHA vitamin A palmitate Same as type P!1MO above 
plus antioxidant protection. 


Type AIMO vitamin A acetate —|,000,000 U.S.P. units per gram, 
standardized by addition of edible oil. Contains well-proven stabilizing 


factors of the Roche synthesis. 


Type P1.3 vitamin A palmitate Ranging between 1,350,000 and 
1,650,000 U.S.P. units per gram. Contains no oil addition. Ideally 
suited for oil-free preparations. Stability is similar to type PIMO. 


Packaging—All liquid types of ‘Roche’ vitamin A are packed under 
inert gas in seamless containers. Nominal quantities are shipped in 
widemouth aluminum bottles. For large orders, a specially-designed 
aluminum transport can holding 50 kilos is recommended. A dis- 


pensing attachment is available. 


DRY TYPES 


‘Roche’ dry vitamin A acetate, and vitamin A and D.,, powders have 


great advantages. 


z or First, dry vitamin A acetate 
oz ‘Roche’ has high stab 
Roche’ has high stability in 
Zz x 50} "Roche" dry vitamin A powder tablets, hard and soft gelatin 
= 53°C. 
“> stored in open containers at 45°C. = -apsules, and powdered food 

#5 , Supplements. 
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6 
WEEKS AT 45°C. 


Second, having an irregular surface the Roche product does not 
separate from other dry ingredients during mixing or vibration. 


Third, Roche powders do not stick to machine dies and punches. Cap- 
ping and spring do not occur during compression. 


Fourth, extrusion loss is 

low. This advantage comes is 
from the product's excel- 
lent resistance to the high 
pressures found in tablet 


owdered food supplements use ‘Roche’ dry 
itamin A and Dy for ease of manufacture. 


making. 


Roche Ad No. 2699 : 


DRY TYPES (continued) 

The following Roche types have been found most popular 

Type 500-dry vitamin A acetate. 500,000 U.S.P. units per gram 

Type 32S-dry vitamin A acetate. 325,000 U.S.P. units per gram 

Type 500 A-SOD-dry vitamin A acetate and vitamin D,,. 500,000 U.S.P. 
units of vitamin A and 50,000 U.S.P. units of vitamin D., per gram. 
Mesh Sizes: Each type available in two mesh sizes: No. 40 and No. 60 


Packaging— All types of ‘Roche’ dry vitamin A are gy 
packed in polyetheylene bags, with protective sealer, 
in drums and in | and 2 kilo tamperpruf metal ‘4/ 
containers. Small quantities in amber s.c. bottles. ¢ 


SPECIAL BLENDS 


Roche has various potencies of vitamin A in vegetable oil, alone or 
with beta carotene ‘Roche’ or vitamin D.,, according to your formula. 
These are widely used for fortifying margarine and other food prod 
ucts. With a Roche blend of vitamin A and carotene, processors have 
the advantage of fortifying and coloring their products in just one 
plant operation. 

Custom-made blends of ‘Roche’ vitamin A and other oil-soluble in 
gredients such as vitamin E ‘Roche’ are also available 


These are packaged in batch size, sanitary tin cans or in bulk packings 


to suit your manufacturing operation. 


Beta CAROTENE ‘Roche’ 


Use ‘Roche’ beta Carotene to supply safe, convenient coloring com 
bined with nutritional value for margarine, shortening, butter, cheese, 
yellow baked goods, edible oils, and other foods. 


Beta carotene is the natural coloring matter of butter and other dairy 
products. It is a constituent of cereal grains, alfalfa, carrots, and other 
vegetable foods. ‘Roche’ beta Carotene imparts a true natural yellow 
color to your foods without any trace of green. ‘Roche’ beta Carotene 
adds nutritional value: theoretically, one gram equals 1.666,667 mil 
lions U.S.P. units of vitamin A activity. Extensive tests show that 
“Roche’ beta Carotene has excellent color stability. 


Call ROCH E for Vitamins 
AMIN « HMOPFMANN-LA ROCHE INC. - 


York City dial Oxford 


Ne 


ynada. Hoffmann-La Roche Ltd., 286 St. Pau 
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How to protect your foods against down-grading 
by using pure Diamond Crystal Flake Salt 


Diamond Crystal Flake Salt has the high- 
est uniform purity of any salt made. Ends 
danger of costly spoilage and “off” flavor 
from an impure granular salt or rock 
salt brine. Improves taste and keeping 


qualities of foods. 


1 YoU KNOW what the calcium, magnesium, 
copper and iron in an impure salt can do to 
your products ? 

These impurities form unappetizing scums and 
discolorations on vegetables. Slow down curing of 
meat, make it tough and bitter-tasting. Give frozen 
fish poor texture and fishy taste. Cause oxidative 
rancidity in foods containing fats and oils. 

Today's food market is keen. Competitive. The 
quality of your product is one of your best sales 


weapons. Why spoil it with an impure salt ? 


Why flake salt protects quality 

Only Diamond Crystal is made by the exclusive 
Alberger system. This produces flake salt 99.95% 
pure. An amazing high purity that gives’ Diamond 
Crystal true salt flavor... without the bitter taste 
imparted by calcium and magnesium compounds, 
present in less pure salt. By using Diamond Crystal 
Flake you can salt to the limit for optimum flavor. 

Diamond Crystal Flake averages less than 1.5 
parts per million of copper or iron. Helps prevent 


oxidative rancidity and off-flavor development. 


Are you using the right salt ? 


The grain size and rate of solubility of salt has an 


important effect on your product. That's why -—— Mail this coupon for free salt analysis —-—- 


Unretouched photograph of actual filter test shows difference 
in purity and cleanliness between a leading granular, cube- 
like salt (left); and Diamond Crystal Flake Salt (right). 


Notice how impuritic s in the granular salt 
while pure Diamond ( rystal has protected 


Which 


corn on the left 
the golden appeal of the corn at right brand do you 


think the housewife would buy again ? 


Diamond Crystal Flake Salt is precision screened 
into a wide range of grain sizes to meet the most 


exacting individual requirements of your product. 


Send for free analysis 
If you are not sure that the salt you're using is 
suitable for vour product, send a sample of it with 
the coupon below to Diamond ( ry stal The salt will 
be given a careful laboratory test and the results 


forwarded to vou tree ol charge. 


Technical Department FT 

Diamond Crystal Salt Co., St. Clair, Michigan 

I enclose a sample of the salt I now use. Please have it 
tested and I would 


also like information on special Diamond Crystal Salts 
| 


send me the report free of charge 


made for my industry 
Name 

Company 

Product 


Address 


used discolored the 


| 

(| | 

| 
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FOOD TECHNOLOGSY 


(Continued from page 18) 

the studies in Enology to the diversified program which 
consumes their energies. Dr. Mrak spoke of the stu 
dent studies program which overlaps the boundaries of 
the various science departments and combines the re 
sources of those departments in studies of Food Tech 
nology problems 

Che research program in Food Technology was dis 
cussed and the functional approach was explained as 


follows 

\gricultural Production 

Pomology 

Veg. Crops 

\ iticulture 

Poultry Husbandry 

\nimal Husbandry 

\piculture 
Color Measurement and Effect Technology ot 
Pigment Chemistry Canning 
Flavor Chemistry Freezing 
Texture and Rheology Drying 

~ 
Protein Chemistry « Pickling 
\cceptance 

Fat and Oil Chemistry Fish 

<ngineering 
Carbohydrate Chemistry Cereal 

—> 

Enzymology Meat 
Colloid Chemistry Dairy 
Microbiology Enology 
(thers 


Functional Departments 
\g. Engineering 
Entomology 

Plant Pathology 

\g. Economics 
Veterinary Science 


\ number of slides of various laboratories, pilot plant 
ind equipment were shown 

Finally a question and answer session was held 
\mong other subjects, the group discussed the present 
education problem facing the food technology depart- 
ments of the various colleges and universities. The 
importance of interesting high school students in the 


food technology tield was presented and talked over by 
the group 

Food Technology Award of $25.00 to the Best Ex- 
hibitor at School Science Fair. This year the Pitts 
hurgh Section decided to take part in the School Science 
Fair and present an award of $25.00 to the student who 
would present the best exhibit to encourage the ad 
vancement of Food Technology. A committee was 
formed headed by Dr. |. J. Hutchings of H. J. Heinz 
The other members were Mr. A. W. Johnson, Mr 
\. W. Vaurio, Dr. C. R. Stumbo, and Dr. H. L. Lang 

\ polariscope exhibit displayed at the School Science 
Fair at Buhl Planetarium was the unanimous choice of 
the committee \n award of $25.00 was presented to 
Mr. David Burnham of Mt. Lebanon High School, 
Pittsburgh, Pennsylvania 

\ motion was made that the IFT award to the School 
Science Fair be made an annual award. The motion 
Was unanimously carried out by the members. 


22 


DECEMBER, 1956 


NORTHEAST.... 


The Section’s first meeting of the 1956-57 season was 
held on Saturday, October 6, at the University of 
Massachusetts Dining Commons, Amherst, Mass 
Ninety-eight members and guests were in attendances 

(Mficers for this vear are: 

Chairman—Dr, Samuel A Goldblith, M.1.7 

Vice-Chairman— Mr. F. Leslie Hart, U. S. Food & Drug 

\dministration 

Secretary——Dr. Ernest R. Barron, First National Stores, | 

lreasurer—Dr. Edward E. Anderson, A. D. Little, 

Role of the Food Consulting Laboratory Defined. 
Dr. Bernard Hl. Oser, Vice-President and Director of 
Food Research Laboratories, Inc., Long Island City, 
N. Y. featured the meeting with his excellently pre 
sented talk on “The Role of the Independent Food 
Consulting Laboratory in the Food Industries.” He 
pointed out that the large consulting laboratory is 1 
constant touch with the medical, legal, and academi 
worlds and is frequently brought into contact with the 
government as a collaborator. It helps to advance the 
frontiers of science and can be compared with an aca 


demic institution in its scope, investigative efforts, and 
its statements of truth. It operates on the principle « 
sticking to facts and truth and does not extend itsel 
bevond its specialized competence 

When dealing with a chent, Dr. Oser stated that the 
primary aim is to give the latter not always what he 
wants but what he needs. This takes the form of dis 
couraging hopeless projects and avoiding those trai 
ficking in fraud. It is further the responsibility of the 
food consulting laboratory to publish results upon se 


Ig 


curing a client’s permission and be prepared to defend 
the work done. 

Dr. Oser concluded by expressing the opinion that 
such a laboratory is an excellent training ground 


future workers in the food industries 


AUSTRALIA NORTHERN .... 


Program for year 1956-57. The new Program Sub 
committee of the Australian Northern Section for this 
year has tackled the problem of forward planning with 
very considerable vim and vigor. Ilere are the results 


1956 

October 24—Factory Inspection of A.G.M. Co. Pty 
L.td.—details see page 1. 

Vovember 30-—-Friday Morning Trip to Bathurst 
Afternoon inspection of Gordon Edgell & Sons Ltd 
Bathurst Cannery—asparagus and peas processing 
an evening meeting with a speaker from [dgells, sub 
ject yet to be decided. 

In view of uncertainty about numbers who will at 
tend, members wishing to stay overnight in Bathurst 
rather than returning directly after the meeting are 
asked to make early personal bookings for Friday 
night accommodation in Bathurst. 

December—Christmas Social. 


(Continued on page 26) 
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Typical FMC Steamer preparing fruits and vegetables for 
Gerber's Baby Foods at their Oakland, California plant 


Makes Short Work of Tough Skins Rig 


It takes an FMC Continuous High Pressure Steamer, 
with automatic heat penetration control, to really 
loosen up the tough ones. Such vegetables as carrots, 
beets and potatoes (certain fruits, too) are quickly 
and uniformly exposed to steam pressures up to 
120 P.S.1.G., which make the job of skin elimina- 
tion easy, fast and thorough. 

Built for various capacity requirements, this ma- 
chine provides a yield of 10% or more over other 
methods of loosening skins. As an example of out- 
put, carrots are processed at 5 or more tons per 
hour under 25 to 30 seconds exposure to steam 
pressure. In addition, there’s an extremely low waste 
factor, there’s no damage to sub-surface nutritional 
layers, and continuous operation reduces the man- 
power normally required on non-automatic lines. 

Want more information? Just mail the coupon 
today, or call your nearest FMC representative. 


FOOD MACHINERY 
AND CHEMICAL CORPORATION 


Canning Machinery Division 
General Sales Offices: 
Yano Emma WESTERN: SAN JOSE, CALIF. + EASTERN: HOOPESTON, ILL. 


Improved model boasts many fea- 
tures, including adjustable condensate 
removal unit; rigid, large diameter tur- 
ret shaft; hard, smooth plate-stock liners; Z : 
1%” heavy duty pressure-resisting fire- ‘= 
box side plates. Built to A.S.M.E. code 
for up to 120 Ibs. pressure. 


Canning Machinery Division — 
P.O. Box 1120, San Jose 8, Calif. 
103 E. Maple St., Hoopeston, Ill. 


[] Please send me a copy of your Bulletin on the 
fme High Pressure Steam Peeler. 


[] Have your representative call. 522-11 


Nome Title 


Compony 


Address 


City Zone Stote 


— wi | 
| 
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OW! A completely new food ingredient 


ONLY SNOW FLAKE INSTAN 
IMPORTANT 


1 Completely pre-cooked under 
rigidly controlled conditions. 
2 Pure, all-white, fl 

cereal starch. 
rticles of uniform size— 


avor-free 


3 Fine pa 
flows freely. 


A Disperses even! 
solutions. 


y in liquids and 


T STARCH GIVES 


9 Inherent viscosity control fo 
reconstituting © 


YOU ALL THESE 
ADVANTAGES 


5 Low moist 
greater stability- 


ure content means 


6 Thickens instantly and com- 
pletely- 

7 Compatible with other food 
ingredients. 


8 Assures superlative full-bodied 


smoothness. 


r easier 


f dry mixes. 


Ultra-modern Spray- 
Dryer at Corn Products 
New Corpus Christi Plant 


oe whiteness of starch, guar- 
product and 
ners e fine, uniform-size 
Pi icles so essential to an in- 
Tested and per- 
period of years 
a, jake is now being pro- 

a in this newly erected 
P ant ... America’s first fo 
spray-drying starch, . 


eee 
® 
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@ Greater purity 
@ Flavor-free 


SNOW FLAKE—the world’s first spray-dried in- 
stant milo starch available in commercial quan- 
tities—provides a new standard of purity, sta- 
bility, quality and convenience. Ideal for instant 
puddings, frozen and dry mixes, soup and gravy 
powders, sauce bases, dessert preparations, con- 
fectionery products, bakery toppings, salad 
dressings and other foods, Snow Flake opens up 
almost limitless possibilities for the progressive 
processor. Consider these major advantages: 


GREATER PURITY... because Snow Flake [n- 
stant Starch is spray-dried, comes into contact 


Pre-cooked, spray-dried to set new standards for instant starch: 
@ Faster thickening 
@ Superior reconstituting agent 


with nothing but clean, pure air and sanitary, 
stainless steel. 


FASTER THICKENING... because Snow Flake In- 
stant Starch is pre-cooked, and because spray- 
drying produces finer, more uniform particles 
which dissolve more quickly. 


FLAVOR-FREE ... because spray-drying draws off 
moisture more quickly, with no danger of harm- 
ful effects to which starches are subjected in 
roll-drying. 


SUPERIOR RECONSTITUTING AGENT... requires 
less critical measurement of water to produce 
satisfactory gelation in reconstituting dry mixes. 


ASK THE MAN FROM CORN PRODUCTS— His 
experience and knowledge of the food field are 
available. He’ll be glad to give you additional 
information, and help you utilize new Snow Flake 
Instant Starch to best advantage. 


CORN PRODUCTS 
REFINING CO. 


17 Battery Place, New York 4, N. Y. 


® 
) 
STARCH 
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(Continued trom page 22) 
1957 
January 26-28 or February 2-4—Three (3) day Inspec- 
tion of Snowy River Scheme. Leave Sydney Friday 
evening January 25 or February 1 by air for Cooma 
where we stay overnight. Snowy River Authority 
takes over party Saturday A.M. until departure Mon- 
day P.M. for Sydney, again by air. Cost £12 to £13 
including air fare plus possible £2 for Friday night 
stavover in Cooma before Snowy River Authority 
takes over party 
Varch—-A talk by Dr. Keith Farrer, Chairman, South- 
ern Section, who visited America this vear. 
A pril— Afternoon visit to Toohey’s Brewery. 
Vay—Conjoint Meeting at C.S.1.R.O. Homebush with 
Dietitians .\ssociation 
July—A talk by Professor Hunter of the Sydney Um 
versity 
September General Meeting 
\ most successful meeting was held on Sepember 24 
ut the Food Trades School, East Svdney Technical Col 
lege. (in the catering side, Mr. Don Grover, apologised 
for something that went astray in the College’s kitchen 
which made the buffet dinner, a little “thin” as to quan 
titv. At the subsequent business meeting (distinct from 
the dinner!), interesting and “down-to-earth” talk on 
“Soil Miero-Organisms in Relation to Food Produc- 
tion 
The number and quality of the questions and answers 
which followed the talk should have reassured Professor 
Vincent that the Institute and the Meeting really 
appreciated his subject and how he delivered it. Thirty 
nine members and friends were present 


MARYLAND.... 


rhe Section met on Friday, October 12. After din 
ner, the meeting was addressed by Dr. John M. Sharf, 
Director of Research of the Armstrong Cork Company 
at Lancaster, Pennsylvania. Dr. Sharf spoke on, “The 
:ffects of Nuclear Explosion on Packaged Food 
Products.” His talk described the Civil Effects Test, 
carried out at Los Alamos in 1955, to determine the 
effect of atomic explosions on civilian products and 
housing. In this test, Dr. Sharf worked with Dr. Laug 
of the U. S. Food and Drug Administration. Other 
members of this Section who played a part in the test 
were Messrs. C. A. Greenleaf and James Reeves of the 
National Canners’ Association. 

What a Nuclear Explosion Does to Packaged Food. 
\s a part of the test, twenty tons of assorted packaged 
foods were coded and placed in different lots, at various 
distances from ground zero of the nuclear explosion 
out to a radius of two miles) These were housed in 
several types of conventional and unconventional civilian 
structures \fter the explosion, the foods were 
examined for damage and suitability for consumption. 

\t a radius of two miles all foods showed safe levels 
of radioactivity, even though windows and doors were 
broken out of brick houses at this point. At a radius 
of one mile, brick homes were completely destroved, 
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but food in unopened containers remained safe. [vei 
fresh food, stored in refrigerators which were not 
opened by the force of the blast, was still satisfactory 
\t one-quarter of a mile radius, the radioactivity of 
most foods was still low enough to permit their use for 
emergency feeding. 

Che effect of high neutron bombardment was tested 
by means of cases of assorted foods buried in trenches 
under three inches of earth. The tests showed that only 
those foods containing sodium chloride and phosphorus 
were dangerously affected. Some tin containers retained 
excessive radioactivity. Foods, adversely affected in 
this phase of the test, were milk, beans, sea foods and 
sausages. In general, the chemical effects of exposure, 
so close to ground zero, were as follows: 

Water—broke down to give hydroxyl ions and pet 

oxides. 

Carbohydrates-—were degraded into a wide assort 

ment of end products. 

Sucrose-—yielded reducing sugars 

Proteins—were degraded to amine acids 

\mino Acids—deaminated to give ammonia 


Dr. Sharf concluded his discussion with some obset 
vations on atomic power, plus fission and fusion re 


actions. 


PHILADELPHIA.... 


The first fall meeting was held at Schmidt's Brewe1 
on October 2, with an early start at 4:00 P.M. In small 
groups the IFT members were conducted through this 
modern plant to observe the various operations and t 
view a film on the making, packaging, and storage of 
beer. For refreshment the members were invited t 
partake in the taste panel of the finished product 

Presentation on ‘‘How Beer Is Made.”’ \fter inne: 
at the Brewery Tavern, Mr. Hipp, Brewmaster o/ 
Schmidt's Brewery delivered an interesting illustrated 
lecture on “Beer Making.” He presented the historical 
phase of the subject starting with evidence depicting its 
beginning in the biblical times, through the middle ages 
and its introduction to America. With much detail, the 
speaker explained the various ingredients used, the 
chemical, physical changes brought about by the addi 
tion of each ingredient and the various steps in the 
process. 

With a background of wide practical experience and 
academic training Mr. Hipp was fully qualified to 
clearly present both the practical (the art) and the tech 
nical (the scientific) aspects of beer manufacturing. 


PERSONNEL 

Dr. RAPHAEL ©. WAGENAAR, formerly affiliated with 
the Food Research Institute of the University of Chi 
cago, has accepted a position with the Research Labora 
tories of General Mills, Inc., Minneapolis, Minnesota 
Dr. Wagenaar, an Associate Editor of Food Research. 
has specialized in the field of bacteriology as it per 
tains to foods. One of his recent investigations con- 
cerned the effects of radiation on Clostridium botuli 
num spores experimentally inoculated into cheese. 
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They VAPORIZE tinplate 


Although this may look like a peace- 
able scene, it’s not. The instrument 
shown above — an emission specto- 
graph—vaporizes a sample of metal 
in a high voltage. This is an impor- 
tant piece of testing equipment in 
United States Steel’s Applied Re- 
search Laboratory. 

By vaporizing small samples of 
metal, the emission spectograph per- 
forms one step in ascertaining types 


‘ 


and amounts of constituents in a 
given metal. By controlling the com- 
position of the steel, it is possible to 
attain the most ideal type of steel 
strip for tinplating purposes. The 
finest quality steel means finer tin- 


plate, thus, better protection for 


products packed in tins. 

The emission spectograph is only 
one step in many taken by United 
States Steel research chemists in the 
constant search to improve tinplate 
for canners and packers throughout 
the world. 


USS TINPLATE 


UNITED STATES STEEL CORPORATION 


525 William Penn Place 


Pittsburgh 30, Pa. 
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ANNUAL MEETING ITEMS... 


LAST CALL FOR ABSTRACTS OF PAPERS 
FOR PITTSBURGH IN ‘57! 

December 15, 1956, is the due date for submission ot 
ihstracts of technical papers to be presented at the 
Seventeenth Annual Meeting of IFT in Pittsburgh, 
May 12-16, 1957. Submit abstracts directly to the 
appropriate session chairmen (see Foop TECHNOLOGY, 
September, 1956, pages 14-18). In case of doubt as to 
the appropriate session, your abstract should be sent to 
one of the Co-chairmen of the Technical Program Com 
mittee, Dr. R. E. Buck or Dr. C. R. Stumbo, Food Re 
search Dept., H. J. Heinz Co., Pittsburgh 30, Pennsy! 
vania 

December 15, 1956 is necessarily the final deadline 
owing to the fact that the Pittsburgh Meeting is being 
held in May, a month earlier than the date of previous 


\nnual Meetings 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 

1957 
January 21-24 Annual Winter Meeting of the National Maca 
roni Manufacturers Association, Flamingo 


Hotel, Miami Beach, Florida 


February 12-14 Technical School for Pickle Manufacturers 
Kellogg Center, Michigan State University 


East Lansing, Michigan 


February 15-17 — Institute of American Poultry Industries 28th 
Fact Finding Conference, Municipal Audi 


torium, Kansas City, Missouri 


February 26-27. Fifth Annual National Dairy Conference, 
Kellogg Center, Michigan State University, 


East Lansing, Michigan 


\pril 23-25 Annual Meeting of the Research and Develop 
ment Associates, Food and Container Institute 


Inc., Jefferson Hotel, Richmond, Virginia 


May 12-16,’57 Institute of Food Technologists, Seventeenth 
Annual Meeting, Pittsburgh, Pa. 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest te food 
technologists. 


BOOKS... 


Tue CHuemicat Dictionary, 5th ed., 
completely revised and enlarged by Arthur and Eliza 
heth Rose Reinhold Publishing Corporation, New 
York (and Chapman and Hall, Ltd., London) 1956. 

It is a commentary upon the intensive and extensive 
scientific and technological effort of recent years to call 


a tome which contains 1220 double-column pages and 
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30,000 entries a “condensed” compilation of the vocabu 
lary and nomenclature of chemistry. The first edition 
of this widely known work was compiled by the late 
Francis M. Turner and published in 1919. The second 
and third editions were prepared with the able as 
sistance of Thomas C. Gregory. The fourth and fifth 
editions were accomplished by Arthur and [Elizabeth 
Rose of State College (now University Park) Pennsy] 
vania, Between the fourth edition and the fifth or 
present edition five years have elapsed—an interim 
which the Roses devoted to intensive revision. This is 
evident in the increase in the vocabularies of fields of 
current interest, for example, that of radiochemistry 

CONDENSED CHEMICAL DictIioN ary is addressed 
to the chemist but the technical man in any of the 
natural sciences, the engineer, and even the layman with 
a modest background in things chemical can go to this 
book for quick answers. The definitions are clearcut 
and simple, being categorized into properties, typtcal 
specifications, derivations, grades, containers, method 
of purification, uses, etc. The entries appear ina straight 
alphabetical order. The user can quickly understand 
the arrangement of the vocabulary by consulting page 
xix, which describes the plan followed. 

\ny attempt to comment on the subjects covered in 
this compilation of 30,000 terms is doomed to be un 
satisfactory and incomplete. The vocabulary is drawn 
from the field of applications as well as the laboratory 
and therefore not only new chemicals but new uses of 
chemicals are listed. Adhesives, plasticizers, engineet 
ing materials, antibiotics, nuclear terminology, and 
dozens of other special nomenclatures are included. So 
recent a word as “neutrino” is listed and explained as 
is “neatsfoot oil” which, in case you were not aware ot 
it, is not a trade name but only the common name for 
bubulum oil. 

\ number of conveniences add to the practical use 
fulness of the CONDENSED DictioNARy—a 
thumb index, for example, which no dictionary o1 
handbook of this size should be without. An alpha 
betical list of manufacturers, with their addresses, 
should be a boon to the purchasing agent with a need 
to buy quick, for instance, Horse Head Zamak or for 
that matter Horse Head Zilloy. Regulations for the 
transportation of explosive are given and also safety 
information. 

It is apparent, without elaborating the point, that this 
is a useful and practical dictionary for the food tech 
nologist. As for trade-name products of interest to thi 
food technologist, most of the suppliers to the food in 
dustry are represented and hence definitions of the 
adjuncts and additives used in food manufacture are 
readily available. As for the chemicals and the tech 
niques of chemistry as they apply to food, these, too, 
are present to the degree permitted in a CONDENSED 
CnemicaL Dictionary. The “degree permitted” can 


be regarded as very considerable. 


MartTIN S. PETERSON 
Chicago, Illinois 
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Helping food processors to add the tinge of color that improves 
upon Nature’s own hues has been our business for over 50 years. 
We offer a long line of Primary Colors and Blends, produced 
from basic raw materials wholly within our modern Buffalo 
plant. Each is standardized within remarkably close limits for 
uniformity of shade, pure-dye strength and composition. No 
higher standards of excellence can be consistently maintained. 
For uniform color in your finished goods—regardless of season 
or climate or variations in your incoming foodstuffs-always 


specify National Certified Food Colors. 


Write for your copy of the informative National Certified Color 
Catalog giving helpful information on blends for popular food- 
color shades, suggestions on the preparation and care of stock 
solutions for various food products and other useful data. 


net 


CERTIFIED COLOR DIVISION 
NATIONAL ANILINE DIVISION attieo cHEmicAL & DYE CORPORATION * 40 RECTOR ST., NEW YORK 6, N. Y. 


Boston Charlotte Chicago Philadelphia Portland, Ore. San Francisco Toronto 
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FOOD INDUSTRY TOPICS... 


. . in the public interest 

Food technology students at Rutgers University 
should receive added inspiration and learning from a 
program recently announced by Dr. Walter A. Mae 
linn, chairman, Department of Food Technology. This 
involves bringing retired industrial food technologists 
and emeritus professors of food technology to the 
campus. These elder statesmen will have the title of 
coadjutant professor. They will receive no salary, 
but may be reimbursed for travel, meals, housing, ete., 
for themselves and wife, and will be entitled to the 
rights and privileges of regular University staff mem 
bers. Appointments, for 2 to 5 weeks, will be made 
by the dean of Administration, Dr. Albert E. Meder, 
Jr. on recommendation of Dr. Maclinn and Dr. Win. 
Il. Martin, director of the Agricultural Experiment 
Station. Funds to finance the program have been and 
are being raised from industrial sources. 

The nation’s first graduate seminar in food pack- 
aving has been initiated by the Food Engineering De- 
partment at Illinois Institute of Technology, Tech- 
nology Center, Chieago 16, Ill. Students, the majority 
of whom are engaged professionally in food packaging 
technology, meet weekly with a prominent packaging 
executive and diseuss problems in his specialty. IT 
hopes to make this seminar a regular part of its Eve- 
ning Division program. Inquiries should be directed 
to Prof. Milton E. Parker, director, Food Engineer 
ing Department, LIT. 

People are the number one concern of the American 
business executive, according to a survey by American 
Management Assn. 1515 Broadway, Times Square, 
New York 36, N. Y. The survey of 214 top and 
middle management executives brought out that 
ability to work with people is the quality most needed 
by an executive; that the greatest rewards—and also 
some of the worst headaches—for a manager lie in 
dealing with people; that human relations and the 
humanities are the subjects they wish they had learned 
more about at school. The ‘‘average’’ respondent 
works for a firm having 14,400 employees, is Just over 
15 years of age, and earns between $20,000 and 
$30,000 a year. Other highly prized qualities in the 
human relations area are leadership ability, willing 
ness to listen to other people’s ideas, and ability to 
delegate work to others. Ranked second highest is 
integrity; third, decisiveness. Other character attri 
butes considered important are courage and self- 
confidence, perseverance, and humility. Intelleetual 
abilities are less frequently mentioned perhaps, 
states the survey—because the respondents take them 
for granted. 

A growth of 300 percent in national retail sales of 
frozen foods within 10 years was forecast by Nathan 
Cummings, board chairman of Consolidated Foods 
Corp., Chicago, in his keynote speech before the Cen- 
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tral States Frozen Foods Association at the Sheraton 
Hotel, Chicago, October 19. Pointing out that 20 
million of the nation’s 43 million families now are 
regularly buying frozen food items, he stated that 
the present 5% of all grocery sales in frozen items 
will rise to 2O% by 1966. or well over $7 billion. Ile 
also noted that mergers and upgrading of quality 
standards through national brands is improving pro 
duction and marketing methods and will stabilize 
consumer acceptance of frozen foods at a higher level. 
Admitting the advantage of large companies in ob 
taining capital and professional management, M1 
Cummings insisted that the importance of small food 
companies was still secure, ‘‘for they are able to do 
many things faster and more efficiently than a large 
organization.”’ 
Kenneth D. Jaeob, president of the Association of 


Official Agricultural Chemists, announced establis! 
ment of the Harvey W. Wiley Award for analytical! 
methods at the Association’s 70th annual banquet on 
October 15. The award honors the memory of the 
founder of the Federal pure food and drug law, who 
was also one of the founders of the Association. The 
annual award, which earries a cash prize of $000, will 
be presented to the scientist or group of scientists who 
makes an outstanding contribution to development of 
methods of analysis of foods, cosmetics, drugs, feeds, 
fertilizers, pesticides, and soil, as well as for methods 
in general analytical chemistry. The first award will 
be given at the 71st annual meeting of the Association 
in October 1957. <All scientists, whether members or 
non-members of the A.O.A.C., are eligible. A.OLA. 
address is Box 540, Benjamin Franklin Station, Wash 
ington 4, D.C. 

Winners of the first two in a planned series of ‘Toni 
Gillette Fellowships for graduate chemistry students 
were announced recently. Arthur M. Wilson, Pleas 
ant Beach, N. J.., 
award at Northwestern University. John Anthony 
Kreuz, Orehard Park, N. Y., was selected to receive 
the research grant at Notre Dame University. Both 
students, chosen by the faculty members of their 
respective universities, are studying for a Ph.D. in 
chemistry. Wilson was graduated from Trinity Col 
lege in Hartford, Conn., and Kreuz did his under 
graduate work at Saint Bonaventure University, 
Olean, N. Y. The Fellowships, providing $3,500 an 
nually to each institution, are used to support the 


was named to receive the 1956-57 


work of the award winner, and can be used in part 
for any purpose within the diseretion of the school 
to offset its administrative expenses. 
Chocolate and eandy sales for the first 7 months of 


1956 were 7% ahead of the same period last year, 
announced Philip Gott, president, National Confec 
tioners’ Assn. The biggest increase, namely 16%, 
was in terms of packaged goods retailing at from 90c 
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(Continued from page 30) 

to 99¢ per pound, he stated, whereas the sale of bulk 
goods decreased 2%. Mr. Gott called attention to the 
fact that production of beef and veal had increased 
12.5% and pork 12.9%, whereas egg production had 
dropped 11.7% and potato production 40.5%. Al- 
though candy consumption is on the inerease, industry 
profits are still very low, he reported. He added that 
the annual NCA Financial Operations Survey of the 
Confectionery Ip lustry showed that cost of materials 
to the typical manufacturing retailer increased more 
than 2% in 1955 over 1954, but in spite of this, oper- 
ating profit of confectionery manufacturing retailers 
before taxes was slightly increased. 


. . + things new under the sun 

Poultry processors and retailers will have a new 
ally soon with an antibiotic formulation designed to 
extend freshness time of poultry 50-100. Follow- 
ing official recognition of Food & Drug Administra- 
tion acceptance of the product in the October 25 
Federal Register, Chas. Pfizer & Co., Ine., 630 Flush- 
ing Ave., Brooklyn 6, N. Y., announced availability 
for immediate sale of Biostat-PA. Containing 20% 
oxytetraeyeline, the broad spectrum antibiotic will be 
added to chill tanks during the processing of ice- 
chilled whole poultry. A unique advantage for the 
processor is the material's high solubility. It can be 
added directly to the chill tank water and quickly 
dispersed throughout the medium. For the retailer, 
the new extension of freshness time furnishes obvious 
inventory advantages. Biostat-PA, to be marketed 
through Pfizer’s Chemical Sales Division, will be sup- 
plied initially in one package size, a two-kilogram 
(4.4 Ib.) metal can with a polyethylene film liner. 
The label of the container will bear complete instrue- 
tions for use. Labeling of processed poultry will be 
left to the diseretion of processors. However, inclu- 
sion of the statement, *‘oxytetracycline added to re- 
tard spoilage’’ is required by Government regula- 
tions. 

A new meat-curing adjunct giving substantial sav- 
ings over the cost of ascorbic acid and sodium asecor- 
bate for curing sausage and primal cuts is announced 
by Merck & Co., Ine., Chemical Division, Rahway, 
N. J. The product, sodium isoascorbate, Merck, sold 
under the trademark *‘ Neo-Cebitate,’ has the approval 
of the Meat Inspection Branch of USDA for use in 
cured pork and beef products. *Neo-Cebitate,” physi- 
cally similar to ascorbie acid and sodium ascorbate, 
is a white, crystalline powder which is free-flowing, 
non-dusting, non-caking, and water soluble. Although 
‘Neo-Cebitate’ replaces both ascorbie acid and sodium 
ascorbate in meat applications, Merck will continue 
to supply these products to the meat industry. ‘Neo- 
Cebitate’ also can be used to replace ascorbic acid and 
sodium ascorbate as anti-oxidants in frozen foods, 
fruit juices, and beer. 

Merck also announces availability soon of ‘ Aceel,’ 
consisting of live cells prepared in dry form for pro- 
duction of fermented sausage. The dry lactic acid 


starter culture (Pediococeus cerevisiae), originally 
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developed by the American Meat Institute Founda 
tion, reportedly reduces process time, lessens product 
failures, and improves product flavor, texture, and 
color. 
7 

The Canadian government has cleared use of ** Ac 
ronize’’ to halt growth of bacteria responsible for 
deterioration of fish from the time it is caught to the 
time it reaches the consumer. The process, developed 
by American Cyanamid Company, 30) Rockefeller 
Plaza, New York 20, N. Y., employs the antibiotic 
Aureomycin (chlortetracycline) to keep fish fresh for 
at least one week longer than is possible with ordi- 
nary refrigeration methods alone. Acronize has been 
approved in the U.S. for use on poultry. Additional 
formulas now are being developed for use on red 
meat and other perishable food products. Indications 
are that Acronize will prevent a major part of the 
bacterial spoilage which costs Canadian fishermen 
some 23 of their effort. 


GRLLN BLAWS 
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‘ihe first foil package for frozen vagetables is Bencoseal overwrap, 
produced for the Susquehanna Frozen Food Centers by Shellmar-Betner 
Division of Continental Can Co., 100 E. 42nd St., New York 17, N.Y 
Bencoseal, applied over a plain carton, is a foil-wax-tissue lamination 
that is heat-sealing, moisture-proof, vapor-proof, and air-tight. Another 
first for this Susque package is -ts institutional size. Housewives can 
use whatever quantity they desire from the 40-ounce package and retain 
the balance. Also, the vegetables are all individually quick-frozen. Each 
single pea, bean, etc., is frozen separately before being packed, rather 
than in a solid block as are many frozen foods. The housewife thus is 
not restricted to using the full package at one time. 


High rate of wear on stems and seats in’ bleed-off 
valves controlling the flow of chocolate liquor at high 
pressure in a line of food processing equipment cre- 
ated a problem in maintenance costs which was solved 
by Kennametal Ine., Latrobe, Pa., through use of 
hard carbides at points of excessive wear. The worn 
point on a steel valve stem was cut off and a Kenna 
metal Grade K6 nib was butt-brazed in its place. The 
steel seat was replaced by a Kennametal Grade K6 
seat. After 2'4 years, the first altered parts are still 
in service. They reportedly paid for themselves in 
3! months and to date have saved an expense of 
$388, based on parts alone. 

+ 

A portable belt conveyor equipped with a self- 
powered elevating device is being introduced by The 
Colson Corp., Elyria, Ohio. single-lever contro! 
adjusts the angle from horizontal to 45°, and a pow 
ered screw automatically locks the conveyor at the 
desired angle. Available as standard equipment on 


(Continued on page 34) 
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When you need an antioxidant... 


Which antioxidant to use? How much to use? How to use it? 

These are questions Eastman is well-qualified to answer. 

For Eastman is the leader in food-grade antioxidants. The leader in 
volume, in experience, in accumulated data. No other manufacturer pro- 
duces so many basic antioxidants. Hence, no other supplier can match 
Eastman’s dependable counsel on their proper and economical use. 


ilela Take advantage of this leadership. Call in Eastman food specialists 

a i x for complete and interested technical assistance in the use of Tenox anti- 

oe = oxidants to protect your sensitive food products against development of 
Eastman food-grade rancidity, and off-flavor. 

antioxidants Write to EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak 


Company, KINGSPORT, TENNESSEE. 
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(Continued from page 32) 
the 20- and 22-foot length models, the lever controls 
a clutch mechanism which raises the unit when the 
belt moves in a forward position and lowers it when 
belt is reversed. The 14” wide, 3-ply duck, rubber 
rough-top belt will handle items up to 30°. For 30 
to 45° operation, cleats are supplied at no extra 
charge. Capacity is 150 pounds per package or 300 
pounds fully distributed. The conveyor also is avail- 
able in 10-, 12-, 14-, and 16-foot lengths. Elevated 
discharge heights range from 81” for the 10-foot 


unit, to 12’7” for the 22-foot unit. 

A new commercial lighting fixture that ‘‘breathes’’ 
cooled air is expected to drastically chop mass air 
conditioning installation costs. Called the Multi-Vent 
Troffer, this single-dual-purpose ceiling fixture pro- 
vides both air distribution and lighting, performing 
a job that formerly required two separate units. It is 
adaptable to any drop-type ceiling. Two firms, Pyle- 
National Co., 1334 N. Kostner, Chicago, and Benja- 
min Electric Co., Des Plaines, IL, jointly engineered 
and designed the new unit which eliminates **busy”’ 
ceilings, cluttered with unsightly  air-distribution 
units. The Multi-Vent Troffer looks like a regular re- 
cessed fluorescent light fixture. A completely con- 
cealed, built-in air diffuser, mounted above the re- 
flector plate, distributes low-velocity air which by- 
passes the lamps. Estimated cost (based on 5’ by 5’ 
model) is approximately $1.60 per sq. ft. as compared 
to $2.00 per sq. ft. for separate lighting and air-con- 
ditioning systems. 


The first commercial use by a U. S. dairy of a new Swedish packaging 
process called Tetra Pak was announced by Sunrise Dairies, Hillside, 
N. J. The 3 machines at Sunrise (%4-ounce, 4-ounce, and 8-ounce) simul- 
taneously form and fill milk or cream cartons from a single roll of 
paper. The paper is being especially made for the process by Crown 
Zellerbach Corp., 343 Sansome St., San Francisco, Calif. Ten commer- 
cial Tetra Pak machines are on order for concerns all across the country, 
including dairies, ice cream plants, and citrus juice packers. 

A new process for preparation of pie fillings has 
been announced by National Starch Products Ince., 
270 Madison Ave., New York, N. Y. Utilizing a new 
instant thickener, Purity Stabilizer No. 37, the proe- 
ess eliminates use of cooking kettles. The thickener 
simply is added to water with high speed agitation 
for a few minutes, and then the fruit, fruit juice, and 
sweetener are added. There is no bruising or damage 
to the fruit, which retains its original natural color 
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and appearance. Since cooking is unnecessary, the 
problem of cooling also is eliminated. 

Three new adhesives for laminating work also have 
been announced by National Adhesives Division of 
National Starch. Rubber-based Resyn 36-6254 is for- 
mulated to laminate cellulose acetate butyrate to foil 
in the production of metallic yarn. ** Boilable’’ flexi- 
ble containers are being made by laminating reverse 
printed cellulose acetate to foil with Resyn 76-3930, 
a vinyl lacquer. For laminating Mylar to metallized 
Mylar or Mylar to foil, rubber-based Resyn 76-3944 
is being used. 

A tear-strip of tough plastic material (Mylar 
laminated to an easily removed strip of aluminum 
instantly opens the new all-aluminum casserole-type 
refrigerated or frozen food container developed by 
Reynolds Metals Co., 2500 S. 3rd St., Louisville, Ky. 
The lid is tightly crimped and sealed by a new 
method, with specially-designed closing equipment 
which will be made available by Reynolds in various 
models, ranging from hand-operated machines to 
high-speed automatic equipment. The lids are attrac 
tively color-printed by Reynolds. The container now 
being produced is the popular 12-fluid-ounce size, 
measuring 414” by 512”. It soon will be available in 
14-fluid-ounce size. The same lid fits all sizes. 

7 

A new line of acid- and alkali-resistant greases for 
problem applications in the food processing, brewing, 
chemical, plasties, and other industries is announced 
by Keystone Lubricating Co., Philadelphia. Known 
as the Keystone 5P line, the lubricants provide pro- 
tection against over 100 corrosive agents and solvents 
and, in addition, prevent leakage, preserve packings, 
protect equipment and floors, and lower operating 
and maintenance costs. The line consists of three 
types covering a range of operating temperatures 
from 0° to 350° F. They have a smooth, non-fibrous 
body, are pale amber to light eream in color, are 
made in four consistencies, and have an ASTM pene- 
tration range of from 200 to 350. Write the firm ¢/o 
Harris D. McKinney, Ine., 12 8. 12th St., Philadel- 
phia 7, Pa. 

= 

In anticipation of a possible apricot kernel oil 
shortage, GRAVITOL, an entirely new blend of 
tasteless and odorless brominated vegetable oils, and 
GRAVITOL A, a brominated blend of these oils and 
apricot kernel oil, now are available at attractive 
prices on a freight prepaid basis from Sterol Deriva- 
tives, Inc., 3626 Medford St., Los Angeles, Calif. 
These oils possess the same physical properties as 
Ponderol, brominated apricot kernel oil—minimum 
specific gravity of 1.34, erystal clear amber color, 
excellent stability. 

rs 
A complete series of ion exchange resins has been 


developed by Rohm & Haas Co., Resinous Products 
Division, Washington Square, Philadelphia 5, Pa., 
specifically for chromatographic analyses. While 
chemically identical with standard- and analytical- 
grade Amberlite ion exchange resins, the new ‘‘CG 
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How Sunkist helps you... 


In every field of food processing, new contributions are being 
made toward tomorrow’s better foods. Look at these typical Exchange 


Brand developments, based on 50 years of Sunkist research. 


EXCHANGE 
OIL OF LEMON 


Unmatched quality and flavor 
that come only from 

quality California lemons... 
grown and skillfully 
processed by exacting 
Sunkist standards. The 
4-to-1 favorite over all other 
lemon oils combined! 


EXCHANGE 
PRESERVER’S PECTIN 


Here is even jell strength 
that guarantees a more 
consistent, uniform, finished 
product ...a smooth, 
perfect texture and 
complete reliability 
in setting control. 


EXCHANGE 
LOW METHOXYL PECTIN 


A natural fruit pectin that 
jells without sugar. 
Completely tasteless, permit- 
ting the use of the most 
delicate flavors... allows 
the natural juicy fruit flavor 
to come through. Controls 
“running” or “weeping” 

in pies when cut. Famous 
too for aspics, jellied fruit 
or vegetable salads, 
dietetic preserves 
or non-sugar jells 


EXCHANGE 
OIL OF ORANGE 


By far the best orange 
oil by any laboratory 
measurement. Always 
consistent, richer in 
flavor strength and more 
intense in aromatic 
constituents. Standard 
the world over for orange 
flavor excellence. 


EXCHANGE 
LEMON JUICE 


Brings out the natural flavor 
of any food product. A 
superior acidulant in the 
preparation of mayonnaise, 
fruit cocktail, figs, fruit 
nectar, prunes and other 
heavy-syrup products. Highly 
effective as an anti-oxidant 
in processing frozen foods, 
particularly frozen fish 
products. Available in 
concentrated or single 
strength form. 


), CALIFORNIA 


\ 
Sunkist Growers 
PRODUCTS DEPARTMENT ONTAR| 


Givaudan offers you 
a complete family of high quality 


IMITATION ESSENTIAL OILS 
always uniform...always available! 


Givaudan offers you a wide and interesting variety of imitation 
o citrus and spice essential oils—each rivaling in strength and qual- 


ity the finest natural oils. Wy WY 


But quality is only one of the many advantages of these Givaudan 
imitation essential oils. They are always uniform in strength and 


5 aroma...always available in desired quantities...always econom- 
} ical and stable in price. Produced domestically by Givaudan with 
‘e materials completely under Givaudan’s control, they provide you OC 
* with a completely reliable domestic source of supply. May we ™ 
. demonstrate how accurately they can meet your specific require- 330 West 42nd Street 
ments? New York 36, Y. 
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Studies on a Radio-Resistant 
Micrococcus. I. 

Isolation, Morphology, Cultural 
Characteristics, and Resistance 
Gamma Radiation’ 


ICATION OF 


tion of foods and ot 


IONIZING RADIATION to. steriliza 
ler materials has led to a number 
of studies on the radio-resistance of microorganisms 
The subject of radiation effects on bacteria in general 


has been reviewed in a recent symposium by Kelner 


et al ). Proctor and Goldblith (3, 4) have shown 
that the radiation dosages required for destruction may 
vary with the concentration of cells, tvpe of substrate, 
and to a marked extent with the species. 


(1) have shown that in addition to the 


teniperature, 
Hlollaender et al 
above factors oxygen tension may modify the radiation 
sensitivity of 


Some species exhibit 


high resistance to radiation damage in the spore state, 


which may account for the prevailing belief that only 


bacterial spores offer greater resistance to radiation 
destruction than vegetative cells 

During studies at the Oregon Agricultural Experi 
effect of 


sterilization of meat (under contract with the Quarter- 


ment Station on the gamma radiation on 
master Food and Container Institute) a bacterial species 
was tsolated from meats exposed to dosages of 2 x 10! 
and 3x 10° roentgen equivalent physical (rep). The 
first indication of spoilage in irradiated meat was a 
swelling in cans stored under incubation temperatures 
of 72 and 100° F. (22 and 38° C.). 


characterized by CO) 


The spoilage was 
production and a very slight de 
gree of proteolysis in the unopened can, followed by 
marked proteolysis at room temperature if the can was 
opened for 48 to 96 hours. The presence of the radio 
resistant organism was confirmed by 


as well as culturing the organism 


procuring meat 
from the same soures 
in various forms of liquid and solid media. These were 
irradiated at two radiation sites which included cobalt 
60 and atomic fission by-products. [Exposures to vari- 
ous dosages demonstrated that this microorganism, a 
non-sporeforming type, survives 4+ x 10° rep in ground 
meat and tryptone glucose veast extract (TGY) broth, 
and up to 6 x 10° rep on TGY agar slants. The far 
reaching significance of an organism capable of such a 
high degree of radiation” resistance consequently 

Technical paper No. 950, Oregon Agricultural Experiment 
Station. Contribution of the Departments of Bacteriology and 
| ood Tee hnology 

"This paper reports research undertaken in cooperation with 

the Quartermaster Food and Container Institute for the Armed 
Forces, and has been assigned number 612 in the series of papers 
approved for publication. The views or conclusions contained in 
this report are those of the authors They are not to be con- 
strued as necessarily reflecting the views or indorsement of the 
Department of Defense 

Presented at the Sixteenth Annual Meeting of the Institute 
of Food Technologists, St. Louis, Missouri, June 13, 1956. 


A. W. Anderson, H. C. Nordan, R. F. 

Cain, Gordon Parrish and Dennis Duggan 
Oregon Agricultural Experiment Sta- 
tion, Corvallis, Oregon 


prompted further studies on its taxonomy, cultural 


characteristics, and ph ysl log 


EXPERIMENTAL 
Qne-pound samples of ground beef (85/15 lean/fat ratio) 
e placed in No. 2 07 x 409 4 Che ground beef had 
heen procured from tl s ce tre which radio-resistant 
microorganisms had been previously isolated and cultured. 
orty No. 2 cans of meat re prepared for shipment to each 
two radiation sources: 17 Materials Test Reactor (MTR) 
ind Stanford Research Institute ilf of the cans, for each 
urce, were inoculated with an aqueous suspension of the pre 
viously irradiated organisms. The initial count of the uninocu- 
lated and inoculated meat samples was 2 X 10" and 14 X 10 
rganisms per gram, respectively 
Radiation resistance of pure cultures of the previously irradi- 
ited organism was determined by irradiating the culture directly 
agar slants and in broth medium. For this purpose, the cul 
tures were grown for 48 hours on TGY“ agar slants or 24 
hours at 95° F. (35° ¢ in TGY broth modified by the addition 
of 0.5% N-Z amine (Sheffield Chemical Company). One dozen 
tubes of the broth and agar slant cultures were sealed, fitted 
into a No. 2 can and padded with peat moss 
Cans were hermetica sealed, placed at —20° F. (—28° C.) 
for 24 hours and then shipped to the irradiation sources with 
dry ice. The can contents received 2 X 10° rep at Stanford and 


the MTR. The time intervals for th 


dosages were 19 and 2 hours respectively, at temperatures of 


accumulation of these 


ittempt was made to main- 
Follow 


approximately 76° F. (24° ¢ No 
tain the contents of the cans frozen during irradiation 
vith dry ice and 


ing irradiation, the cans were refrigerated 


returned to our laboratories 

aseptically and 10 g 
transferred to a sterile blender and mixed for 1 to minutes 
with 100 ml. of sterile water. Five ml. of the diluted sample 
were plated in TGY agar, incubated at 95° F. (35° C.) for 72 
to 95 hours, and the plates examined for colonies of surviving 


Irradiated meat samples were opened 


orgat.sms. The number of surviving organisms for the uninocu- 


lated meat averaged 150 radio 


resistant 


rganisms per gram. 
[The number of surviving 1 o-resistant microorganisms were 
too numerous to count at the dilutions (1: 100) used with the 
inoculated meat 


RESULTS 


Isolation and radio-resistance. [:xamination of 
ground pork and beef for microorganisms after irradi- 
ation at 2 or 3.x 10° rep always revealed a pure culture 
of a red-pigmented micrococcus. These organisms com- 
prised approximately 0.05 to 0.1% of the total microbial 
population of the unirradiated meat. Table 1 shows that 
vy radiation, based on the total number of 
organisms present, approached 99.99%. However, the 
destruction of radio-resistant much 
Neither spore nor non-spore forms, other than 


destruction | 


micrococci was 
lower. 
the radio-resistant micrococci, were ever encountered in 


Tryptone 0.5%, glucose 0.1%, yeast extract 


Composition 
0.3% and agar 1.5% pH approximately 7.0 
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TABLE 2 


Effect of dosage of gamma radiation treatment on survival of pure cultures of a 
radio-resistant micrococcus and Micrococcus Pyogenes var. Aureus 


= 
Suspending 
Organisn 
medium Unirvad 1x1 
control rep 
no.fml no.fw 
Radio resist. micrococcus rGY broth Six 1 
Radio resist. micrococcus broth 5 x 
M. pyogenes var. aureus TGY broth 7.3% 10°) 1 
Radio resist. microceccus GY agar slants 4 
Radio resist. micro« us TGY agar slants +4 $+ 
' Media indicated were used for growth and for suspension of organisms 
Strain of organism was isolated from previously irradiated meat 
Stram of organism was isolated from unirradiated meat 
‘Growth indicated by degree of positive sign 


meat after it had been exposed to gamma radiation at 
levels of 2 x 10° rep or greater. 

The level of gamma radiation required for complete 
destruction of the radio-resistant microcoeci appeared 
to be considerably greater than 3x10° rep. Further 
trials were carried out in which ground beef naturally 
contaminated with radio-resistant micrococci was ex 
posed to dosages of 4x 10° and 5x 10° rep. Pure 
cultures of the previously irradiated and non-irradiated 
organism, in broth and on agar slants, were exposed t 
1x 10° to 6x 10° rep. These results are reported in 
Table 2. 

Micrococcus pyogenes var. aureus was included for 
purposes of comparison. Results indicate that the 
micrococcus isolated from irradiated meat was 6 to & 
times as resistant to gamma radiation as M/. pyogenes 
var. aureus under identical conditions of exposure. The 
radio-resistant micrococcus actually survived the ex- 
treme exposure of 6x 10° rep when irradiated in the 
form of agar slope cultures. No apparent difference in 
susceptibility to radiation was discernible between iso- 
lates of the resistant micrococeus that had been re 
covered from irradiated meat and those that were 
isolated from un-irradiated meat and exposed to irradi- 
ation for the first time. Results in Table 2 indicate 
almost identical recoveries for both = strains when 
irradiated in TGGY broth. Both strains exhibited a high 
degree of resistance when exposed in the form of 48 
hour agar slope cultures. Samples of meat which had 
received dosages of 4 and 5.x 10° rep underwent rapid 
spoilage when held in the opened can at room tempera- 
ture. This spoilage was characterized by the develop- 


TABLE 1 


Effect of dosage of gamma radiation on survival of radio- 
resistant micrococci in ground pork and beef 


Average number of bacteria! surviving? 
following treatments 
Irradiated at 


Control —no Irradiated at 


treatment x 10% rep 3x 10* rep 
no.fam no.fam no.fam 
1,000 150 8 
5,900.0 5,000 554 

1,700, 1,500 600 
1,800, 7 

400,000 


Based on plate ce 
Survivors represent ne species 


unt with TGY agar 
of resistant micrococeus which com 


prised approximately to of total bacterial numbers befor: 


rradiation 


Survivors after exposure at following dosage levels 


5x 10 Ix 10® 1.5x 108 >x 108 108 10° x 10% x 
rep rep rep rep rep rep rep rep 
m no.fml no.fml no.fml no.fml no.fim no.fml 
6x1 2.2% 10? | 2.7 =x 1.121 x1 7.7 x 10 
7x1 17x 107) 1.2% 10° 1 x 
x 1 0 ) 0 
4 
; 
ring irra ation 


di 


ment of large numbers of the radio-resistant micro 
cocel accompanied by gas formation and considerablk 
proteolysis. 

Morphology and cultural characteristics. ‘| he radiv 
resistant micrococcus occurred as large spheres which 
averaged about 2 microns and ranged from approxi 
mately 1.5 to 3 microns in diameter. It occurred princi 
pally as tetrads and occasionally in pairs or singly 

Cells, in the early stages of growth stained gram posi 
tive, while older cells stained gram variable. Capsules 
were not demonstrated when the culture was grown in 
broth or on agar. Growth was scanty or in some cases 
not discernible on plain nutrient broth, beef heart in 
fusion broth, veal infusion broth, or tryptone glucose 
heeft extract agars. Visible colonies developed after 48 
hours of incubation at 95° F. (35° C.) on TGY agar 
They appeared as small (0.5 mm.), glistening, round, 
slightly raised and pink or flesh-colored. After one 
week at 86° to 95° F. (30° to 35°C.) the colonies 
increased to about 3 mm. in size and the pigment varied 
from a flesh color to brownish-red or carmine red 
\iter 7 days of growth at 68° to 77° F. (20° to 25° C.) 
TY agar slants exhibited moderate, filiform, raised, 
smooth, glistening flesh-colored growth about 4° to 
6 mm. in width along the line of inoculation. Tr) 
broth cultures at 86° F. (30° C.) showed excellent 
growth in 2 days, characterized by a flocculent precipi 
tate and brownish red color throughout with no visible 
gas formation. The growth in TGY broth could be 
accelerated by addition of 0.5% N-Z amine ( Sheftield 
Chemical Co.) and vigorous aeration by means of a 
sintered glass sparger or in Erlenmeyer flasks on a 
rotary shaker. Such aerated cultures grown in the N-Z 
amine modified TGY broth for 6 to 8 hours or more at 
86° (30° C.) produced bright reddish coloration 
throughout the medium. After 18 to 20 hours of growth 
the cells formed a flocculent, red precipitate that settled 
out on standing. 

Physiology. The radio-resistant micrococcus isolated 
appeared facultative with respect to oxygen; however, 
as has been mentioned, growth was stimulated by 
vigorous aeration, Growth and spoilage apparently 
occurred in cans of meat under essentially anaerobic 
conditions. Nitrates were not reduced to nitrites 
Growth was markedly inhibited by 1% sodium chloride 
when cultures were grown on TGY agar slants or in 
broth following the initial isolation. Some fractions of 
the reddish to brownish pigment produced appeared 
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water soluble and diffused throughout agar and broth 
media, Other fractions of the pigment appeared solubl 


into thie 


heta-type hemolysis was evident) on 


in alcohol or methanol, and did not diffuse 


Slight 


dium 


incubation. Fer 


week © 
difficult 
organism appeared to utilize various o1 
medium constituents as a source Slight 
occurred at | 4 


blood agar plates alter one 


mentation ot speche Was to evaluate 


sugars 
because the 


Can of carbon 
liquetication of gelatin 


Liquefication occurred only at the surface of the stab 


and seant growth took place in deeper layers. No visibl 
growth occurred in litmus milk 


change and negligible 


cultures incubated at 86° F. (30° C.) for one week 


The radio-resistant micrococcus grew over a wide 
(arowth occurred slowly at re 
(5° C.}.. Most 


to So I: (25 ( to 


(37 ( but 


temperature ranye 


Irigeration temperatures abut 
dant growth was obtained at 77> F 
(growth was excellent at OX 
no growth occurred at 113° FF. (45° C.). The radi 
resistant bacteria isolated from ground pork and ground 
heeft appeared to represent a single species closely re 
9815) and Miers 
ATCC 186) The latter 


to the new ly 


lated te Vicrococe FOSCHS 
coceus rubens ftetragenus 


two appeared similar isolated radi 


resistant micrococcus in morphology, cultural chara 
teristics, and 


| igl catalase 


many physiological properties including 


ictivity. They also demonstrated high re 


sistance to gamma radiation, although theirs did not 


approach the extreme resistance of the new isolate. 


DISCUSSION 
Radiation resistance bacteria usually has been 
associated with species capable of producing spores 


llowever, the micrococcus isolated has shown resistance 


vreater than any other bacteria previously 


~ 


to raciation 


encountered mechanism or protective agency 
responsible for such remarkable radiation resistance has 
stablished 


morphology, 


not been Studies are in progress on com 


fundamental metabolism, ane 


sition, 
other aspects of the physiology of the organism in order 
to better understand the mechanism of resistance. (ne 
interesting feature in this connection is the high catalase 
activity characteristic of this species. Actually, catalase 
production appears greater than for any other bacteria 
studied in this laboratory. The ATCC cultures 
and 186 also 


catalase production but less than the new radio-resistant 


speci 


demonstrated higher than norm: 
isolate 

\nother significant observation is the similarity in 
radio-resistance between isolates of the organism from 
unirradiated and irradiated meat. This indicates that 
the radio-resistance probably is a stable, inherent charac 
teristic not acquired as a result of one or a few exposures 
Stability of the 


characteristic is of particular interest from the stand- 


to gamma. radiation radio-resistant 


g 
point of its possible use as a test organism in food or 
other products subjected to irradiation 

Thus far irradiated and unirradiated strains have 
shown no significant differences in morphology, pig- 
mentation, metabolism and nutritional requirements. 
lhe extremely high catalase production by the radio 
resistant species may be of significance as a protective 


mechanism 


ISTANT MICROCOCCUS. 


lfemperature relationships of the radio-1 tant or 
ganism are ot considerable significance. tensive 
growth at 41° | (5° C.) in meat with cor nt 


spoilage indicates that 


Irigeration at 


radiation plus 


subsequent re 
itures above 32° | (O° CC.) ma 


tempel 


not provide adequate control of its activity in foods. Its 


facultative nature enables the oTrgalsin to develop in 


hermetically sealed containers 
he explanation for the exceptionally high resistance 
of the organism on agar may lie partly in the nature of 


substrate irradiated and partly in age of cells under- 
going irradiation. Cells streaked iar slopes were 
Ider than those expr sed in. bre ind preliminary 
trials suggest a great variation resistance to gamma 
racihation betweet young and old cells. Cells seem to 
demonstrate about the same order of resistance in meat 


nd broth althoug! age of cells a 


the results. Age of t 
contaminated meat ts difficult t 
Whether or not the 


nay complicate 


evaluation of ¢ cells in naturally 


radio-resistant microc 


represents a new species must await further investiga- 


tion. The fact that the two closely related organisms, 


\/. roseus and M thens tetragenus, showed much 


wer resistance to radiation, suggests that thev are 


difterent. It is pe 


fundamentally possible that investiga 


tions on physiology including metabolic pathways in 
olved may clarify this ispect 


SUMMARY 
Micro- 


thens tetragenus has 


radio-resistant resembling 


Hcrococcus 


and Wicrococcus 


been isolated from samples of ground beef and pork 
1 2 to 3x 10° 


organism have sur- 


Yala 


irradiation dosages of 


| 


following 


rep. Pure cultures of the isolate 
vived extreme exposures of 6x 10 
S times that of Micro- 


1reus and greater than that of any 


rep on agar slopes. 
lhis order of resistance was 6 t 
coccus pyogenes, var 
spore-forming bacteria tested in this laboratory. Strains 
of the 
unirradiated meat demonstrated the same high order of 


organism isolated from naturally contaminated 

radiation resistance 
(srowth of the 

irradiated meat was accompanied by CO, 


and slight proteolysis in the closed can 


irradiated meat or un- 
production 
and marked 


Organisn) 1M 


Phe organism occurred as 
reddish brown 


proteolysis in the opened can. 


gram positive tetrads, and produced a 
Growth occurred slowly 


pigment in laboratory cultures. 
in refrigerated samples at 41 and not at 
all at 113° F. (45° C.) 

Studies are 


under way to further characterize the 


radio-resistant micrococcus and establish its sources and 
habitat in nature. Investigations also are in progress on 
metabolism and other properties in an attempt to eluci- 


date the mechanism of resistance 
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R.. ENT CHANGES AND DEVELOPMENTS in the shrimp 
industry have posed new problems in maintaining the 
quality of shrimp offered to the consumer—for example, 
the use of larger boats making more extended and far- 
ther trips to and from shrimp grounds ; the introduction 
into commercial channels of new species more suscepti- 
ble to deterioration in refrigerated storage; and the 
transportation of fresh shrimp to interior cities for 
processing. The sale of pre-packaged fresh shrimp 
which in many instances are not adequately refrigerated 
or protected invites the development of black spot or 
melanosis as well as other deteriorative changes. The 
shrimp industry, keenly aware of these problems, is 
searching for methods which will result in longer fresh 
storage life for shrimp and for the improvement in 
quality of the stored product. 

If shrimp are stored in dry refrigeration, or if they 
are otherwise stored without constant contact with 
water as is achieved by ice storage, melanosis becomes 
a primary problem (6). Frozen storage is undoubtedly 
the best method of preserving the quality of freshly 
caught shrimp, but black spot formation is still preva- 
lent even in this tvpe of storage. 

Since freezing and refrigerating equipment in gen- 
eral are expensive to purchase and maintain, the usual 
commercial practice for storing fresh shrimp, particu 
larly on the trawlers, is to place them in alternate lavers 
between crushed ice. This being the case, it is very 
desirable to develop better methods of ice storage for 
this product. Investigations described in this paper and 
others to follow were undertaken with these objectives 
in mind, (a) to determine the effect of chemical ices on 
the ice storage life of fresh shrimp, (b) to study the 
effect of different chemical ices on the prevention of 
black spot in ice stored shrimp and (c) to determine the 
value of several chemical and physical tests as indicators 
of the relative quality of shrimp stored in various types 
of chemical and commercial ices. 

Fieger and Friloux (4) have shown the maximum 
ice storage period for shrimp before the onset of spoil- 
age is approximately 2 weeks. Since bacterial action is 
believed to be the primary cause of the rapid deteriora- 
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tion, incorporation of bacteriostatic agents into ice 
should, in theory, prolong this storage period. Several 
tests were therefore conducted using ices contaiming 
different concentrations of chlorotetracveline as well as 
other chemicals. The other chemicals usually were 
added to retard melanosis 


MATERIALS AND METHODS 


During the past 18 months, five storage tests were conduct 
ising a total of 12 different chemical ices. These vary as to t 
chemical used or the concentration of the chemical. Most ot 
these ices were prepared in the laboratory by freezing small 


increments of the solution in stainless steel pans in a_ plate 
treezer at 55° F. 4 48° C.) Chlorotetracycline wes (CTE 
ices) were prepared by a commercial ice plant using Sea he 
No. 9 as the dispersing agent (1/1) 

he shrimp used in these experiments were purchased cither 
directly from trawler owners or from shrimp processing plant 
\ historical summary of the shrimp and the ices used for 
storage Is prese nted in Table 1 In all cases, exes pt Pest No. 12 


TABLE 1 
Test History of shrimp 
Sample 
aus astecus, siz i) Commercial ice 
t 31 caught b>) CTC ice 1 p.poam 
® hours prior to Sud ilfite 
hase 
Ascorbic Ac t 
rid (8-4 
Mixed Peneaus seti t Commercial 
ferus and Peneaus f) CTC ice 5 p.p.m 
brasthensts, size Sodium bisulfite ice 
nt +1 aught pom 
of purchase 
Peneaus setiferus, (h) Commercial ice 
size count 26-3), (i) CTE p.p.m. plus sodium 
omposite from sev bisulfite 1500 p.p.m. ice 


Sodium bisulfite ice 


eral trawls, stored ‘j 
n trawler from 1500 lees (i und 
(j) were prepared by 


using Sea Kem No. 9 


is dispersing agent 


several days 


Peneaus setiferus (k) Commercial ice 
mixed size, caught (1) Acid ice (HCI to pH 
6 hours prior to (m) Fran-Kem ice 500 p.p.m 
purchase (n) Tannic Acid ice 500 


Peneaus setiferus (o) Commercial ice 

size count 41-50) (p>) CTC ice 10 p.p.m. using 

headed, washed and Sea Kem No. 9% as dis 

ced on trawler by persing agent 

members of the staff (q) Salt ice 22,000 p.p.m. , 
consisting of sodium 
chloride 20,000 p.p.m 
plus calcium chloride 


p.pom lays 


t different 


altecting 


l’rimary tast liscer ent of, presence 
wel textur 
Proteins, milk, sedimentation as a function of certait 
Proce evaluati ewer methods r, application of 
resistance i 
Process variables, measurement andl Contre 
Pure land progr 
Quartermaster ence traming 
Rachate od reanol c¢ studies oi 
Radiation Celectror ot meats, characteristics of me: 
treated and stored at refrigeration temperature 
i iti (gamma Hect t, on the 
ruit and ve ible 
Radiati (gamma tudies on a_radio-resistant n 
( tsolat mort logy, cultura ( iracter 
theres 
Radiat pe g apples 
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idiati preservat f foods, influence mi 
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ire cut radiation s concomitantly CT 
oe gisine effect prout prevention and ¢ 
i mMpositi tautoes 
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Rese ‘ ( la iwement view f 
Resist terial es t perheated steam 
Sali content of ed egg white, effect of high 
if emiperat 
2 and § ( Zz I cedure tor raw asparagus 
quality held trozen and unfrozen prior 
to canning 
Sauerkraut, ascorbic acid content of 
Sausage products acti ot phosphates in, lactors 
vater retention of treated ground meat for 
Scale for grading toughness-tenderness in bee 
Sedimentati of milk proteins as a function of certai 
Sensitivity mm trio taste testing, duration of 
Sensory assessment taste esting, position al bias 
Sensory test panels, value of training 
Settling in tomato juice, factors influencing 
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Shrimp, canned, wet pack, factors in sporadic development 
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Shrimp preservation, chemical ices for 


Shrimp, rapid methods for bacterial counts (approx. ) 
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color of English walnuts 
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Spices, antioxidant properties of 
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614 loop TrcuNnon., 10, page 179 (1950) 


206 The surname of the third author, presently spelled 
188 Brackenbyer, is correctly spelled Brackemeye 
184 Koop Trcunor., 10, page 266 (1956). Under “Experi 

mental’, the last sentence under the subhead, * Rations” 

589 reads, as published : 

133 “This amount of \urofac contributed 9 milligrams 
of chlortetracycline, formerly referred to as \ureo 
a mycin, and 9 micrograms of Vitamin b,, per pound 

6i4 of feed.” This sentence should read as follows: 

303 “This amount of .\urofac contributed 9 milligrams 
of chlortetracycline (.\ureomycin) and 9 micro 
ss grams of Vitamin B,. per pound of feed.” 

113 Foop Trecunor., 70 (8) page 40 (1956). Under “Mes 

411 ters and Doctors in Food Technology” the degree taken 

by M.S. Chan at the University of Massachusetts in 
52g June 1956 was not a master’s, as published, but a Ph.D 

321 Koop Trcunon., page 424 (1956). In the article by 
4 Wick and Cairneross on artificial pepper. lines 11 and 

355 12, right column, were misplaced and appear at the foot 

of the column. The sentence (lines 11 and 12) should 

416 read : 

“The melting point, mixed melting point and inira 

165 red spectrum were identical.” 
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water soluble and diffused throughout agar and broth 
media. Other fractions of the pigment appeared soluble 


r methanol, and did not diffuse into the 


1 al ohol ( 


medium. Slight beta-tvpe hemolysis was evident on 
blood agar plates after one week of incubation. Fer 
mentation of specific sugars was difficult to evaluate 
hecause the organism appeared to utilize various ot 
vanic medium constituents as a source of carbon. Slight 
liquefication of gelatin occurred at 86° F. (30° C.) 
Liquefication oecurred only at the surface of the stab 
and scant growth took place in deeper layers. No visible 


change and negligible growth occurred in litmus milk 
cultures incubated at 86° F. (30° C.) for one week 


Ihe radio-resistant micrococcus grew over a wide 


temperature range. Growth occurred slowly at re 
frigeration temperatures 41° F. (5° C.). Most abun 
dant growth was obtained at 77° F to 86° F. (25° C. to 
a0 ) (;rowth was ¢ xcellent at F. (37> ¢ but 
no growth occurred at 113° F. (45° C.). The radio 


resistant bacteria isolated from ground pork and ground 
heet appeared to represent a single species closely re 
lated to Micrococcus roscus (ATCC 9815) and Micro 
coccus rubens tetragenus (ATC 186) The latter 
two appeared similar to the newly isolated radio 
resistant micrococcus in morphology, cultural charac 
teristics, and many physiological properties including 
high catalase activity Phev also demonstrated high re 
sistance to gamma radiation, although theirs did not 


approacl the extreme resistance of the new isolate 


DISCUSSION 


Radiation resistance in bacteria usually has been 


ASSO tated with species capable ol producing spores 
Hlowever,. the micrococcus isolated has shown resistance 
to radiation greater than any other bacteria previously 
encountered Phe mechanism or protective agency 
responsible for such remarl able radiation resistance has 
not been established. Studies are in progress on com 
position, morphology, fundamental metabolism, and 
other aspects of the physiology of the organism in order 
to better understand the mechanism of resistance. One 
interesting feature in this connection is the high catalase 
activity characteristic of this species. Actually, catalase 
production appears greater than for any other bacterial 
species studied in this laboratory. The ATCC cultures 
9815 and 186 also demonstrated higher than normal 
catalase production but less than the new radio-resistant 
isolate 

\nother significant observation is the similarity in 
radio-resistance between isolates of the organism from 
unirradiated and irradiated meat. This indicates that 
the radio-resistance probably is a stable, inherent charac 
teristic not acquired as a result of one or a few exposures 
to gamma radiation, Stability of the radio-resistant 
characteristic is of particular interest from the stand 
point of its possible use as a test organism in food or 
ther products subjected to irradiation. 

(hus far irradiated and unirradiated strains have 
shown no. significant differences in morphology, pig- 
nentation, metabolism and nutritional requirements. 
lhe extremely high catalase production by the radio 
resistant species may be of significance as a protective 


mechanism 
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lemperature relationships ot the radio tant or 
vanism are of considerable significance tensive 
growth at 41° F. (5° C.) in meat with cor ent 
spoilage indicates that radiation plus subseque: 
frigeration at temperatures above °F. (0 ©.) 


not provide adequate control of its activity in foods. its 


icultative nature enables the organism to develop In 


hermetically sealed containers 


The explanation for the excepti 
| | 


lly high resistance 


of the organism on agar may lie partly in the nature of 
substrate irradiated and partly in age of cells under 
eoing irradiation. Cells streaked on agar slopes were 


older than those exposed brotl ind preliminary 
trials suggest a great variation in resistance to gamma 
radiation between voung and old cells. Cells seem to 
demonstrate about the same order of resistance 1n meat 
id broth although ag 

| 


Its. Age of the cells in naturally 


may complicate 


evaluation of the resu 
contaminated meat is difficult to assess 

Whether or not the radio-resistant micrococcus 
represents a new species must await further investiga- 
tion. The fact that the two closely related organisms, 
VW. roseus and M ubens tetragenus, showed much 
lower resistance to radiation, suggests that they are 
fundamentally different. It is possible that investigz 
tions on physiology including metabolic pathways in- 


volved may clarify this aspect 


SUMMARY 


radio-resistant micrococcus resembling Micro- 

is roseus and Micrococcus rubens tetragenus has 
heen isolated from samples of ground beef and pork 
following gamma irradiation dosages of 2 to 3x 10° 


+] 


rep. Pure cultures of the 1sola ranism have sur 


ted or: 
vived extreme exposures of 6x 10° rep on agar slopes. 
This order of resistance is 6 to & times that of Micro- 
coccus pyogenes, var. aureus and greater than that of any 
spore-forming bacteria tested in this laboratory. Strains 
of the organism isolated from naturally contaminated 
unirradiated meat demonstrated the same high order of 
radiation resistance 

Growth of the organism in irradiated meat or un- 
irradiated meat was accompanied by CQO, production 
and slight proteolysis in the closed can and marked 
proteolysis in the opened can. The organism occurred as 
gram positive tetrads, and produced a reddish brown 
pigment in laboratory cultures. Growth occurred slowly 


in refrigerated samples at 41° F. (5° C.), and not at 
all at 113° F. (45° C.) 

Studies are under way to further characterize the 
radio-resistant micrococcus and establish its sources and 
habitat in nature. Investigations also are in progress on 
metabolism and other properties in an attempt to eluci- 


date the mechanism of resistance 
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R.. ENT CHANGES AND DEVELOPMENTS in the shrimp 
industry have posed new problems in maintaining the 
quality of shrimp offered to the consumer—for example, 
the use of larger boats making more extended and far- 
ther trips to and from shrimp grounds ; the introduction 
into commercial channels of new species more suscepti- 
ble to deterioration in refrigerated storage; and the 
transportation of fresh shrimp to interior cities for 
processing. The sale of pre-packaged fresh shrimp 
which in many instances are not adequately refrigerated 
or protected invites the development of black spot or 
melanosis as well as other deteriorative changes. Thi 
shrimp industry, keenly aware of these problems, is 
searching for methods which will result in longer fresh 
storage life for shrimp and for the improvement in 
quality of the stored product. 

lf shrimp are stored in dry refrigeration, or if they 
are otherwise stored without constant contact with 
water as is achieved by ice storage, melanosis becomes 
a primary problem (6). Frozen storage is undoubtedly 
the best method of preserving the quality of freshly 
caught shrimp, but black spot formation is still preva 
lent even in this type of storage. 

Since freezing and refrigerating equipment in gen- 
eral are expensive to purchase and maintain, the usual 
commercial practice for storing fresh shrimp, particu- 
larly on the trawlers, is to place them in alternate layers 
between crushed ice. This being the case, it is very 
desirable to develop better methods of ice storage tor 
this product. Investigations described in this paper and 
others to follow were undertaken with these objectives 
in mind, (a) to determine the effect of chemical ices on 
the ice storage life of fresh shrimp, (b) to study the 
effect of different chemical ices on the prevention of 
black spot in ice stored shrimp and (c) to determine the 
value of several chemical and physical tests as indicators 
of the relative quality of shrimp stored in various types 
of chemical and commercial ices. 

Fieger and Friloux (4) have shown the maximum 
ice storage period for shrimp before the onset of spoil- 
age is approximately 2 weeks. Since bacterial action is 
believed to be the primary cause of the rapid deteriora- 
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tion, incorporation of bacteriostatic agents into ic 
should, in theory, prolong this storage period. Several 
tests were therefore conducted using ices containing 
ditferent concentrations of chlorotetracycline as well as 
other chemicals. The other chemicals usually were 
added to retard melanosis. 


MATERIALS AND METHODS 


During the past 18 months, five storage tests were « 


ising a total of 12 different chemical ices. These vary as t 
chemical used or the concentration of the chemical. Most 
these ices were prepared in the laboratory by freezing small 
increments of the solution in stainless steel pans in a pl 
freezer at —55° F. (—48° C.) Chlorotetracycline ices (CT 
ices) were prepared by a commercial ice plant using Sea Kem 
No. 9 as the dispersing agent (/(/) 

The shrimp used in these experiments were purchased cither 


directly from trawler owners or from shrimp processing plant 
\ historical summary of the shrimp and the ices used for t 


storage is presented in Table 1. In all cases, except Test No. 12 
TABLE 1 
Test History of shrimp ee 
‘ sample tor 
8 Peneaus astecus, siz 1) Commercial ice 
mt 31-35, caught b) CTC ice 1 p.p.m 
6 hours prior to (c) Sodium bisulfite ice 
rchase ppm 
dy) Ascorbic eitr 
wid (8-92) ice—1 
ppm 
Mixed Peneaus seti t Commercial ice 
ferns and Peneaus f) CTC ice 5 p.p.m 
brasiliensis, size Sodium bisulfite 
count 41-50, caught 1000) popom 


day of purchase ‘ 


Peneaus setiferus, (h) Commercial ice 

size count 26-34), (i) CTC 5 p.p.m. plus sodiun 
omposite from sev bisulfite 1500 p.p.m. ice 
eral trawls, stored (j) Sodium bisulfiite ice 

on trawler from 1 to 1500 ppm. lees (i) and 
several days (j)) were prepared by 


using Sea Kem No. 9 


is dispersing agent 


Peneaus setiferus (k) Commercial ice 
mixed size, caught (1) Acid ice (HCI to pH 
6 hours prior to (m) Fran-Kem ice 500 p.p.m 
purchase (n) Tannic Acid ice 500 

p.p.m 
Peneaus setiferus (o) Commercial 
size count 41-50) (p) CTC ice 10 p.p.m. using 
headed, washed and Sea Kem No. 9 as dis 
iced on trawler by persing agent 
members of the staff (q) Salt ice 22,000 p.p.m 


consisting of sodium 

chloride 20,000 p.p.m 

plus calcium chloride 

2000 


j 

4 

| 

4 

Ag 
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the shrimp were trans rted to the laboratory packed nm com 


mercial ice and upon arrival were thoroughly washed in ice and 
water and packed either in single layers in the various ices or 
were put in stainless steel baskets and then placed in the ices 
Each basket contained 114 to 1 


sampled, one basket was removed and its contents examined 
Chemical tests 


pounds of shrimp, and whet 
bacteriological quality of 
onducted ol 
These 


measure or index of quality 


physical ane for 
stored in the various ices 
taken either 


evaluated as a 


shrimp were samples 
could be 
could also be 


with 


daily or ot ilternate tests 


days 
and 

} } ] 
used in evaluating the chemical ices in 


comparisol com 


mercial ice in their ability to preserve fresh shrimp 


RESULTS AND DISCUSSION 
lable 1, 


as media for maintaining the quality of 
| 
shrimp in experiment No. 8. 


\s shown in 


four different ices were com 
fresh 
In general, the quality of 
the shrimp packed under the chemical ices used in this 
to 
but in no instance was the 


Shrimp stored in the 


experiment was slightly superior that of shrimp 


packed in commercial ice, 
total increased. 


storage time 


chemical ices were firmer and maintained their natural 
odors slightly longer than did the control shrimp 
Phe and the bi 


sulfite ice slightly decreased melanosis during the initial 


ascorbic acid-citric acid (8-92) ice 


these 
The 


CTC ice had no effect on black spot formation in com 
1 


5 days of storage. For longer storage periods, 


ices were no more effective than commercial ice. 


parison with the control. Chemical ices did not reduce 
the number of bacteria on the shrimp. No difference in 
quality of shrimp stored in the various ices could be 
shown by the following objective tests, trimethylamine 
nitrogen, free sulfhydryl groups or pH. 

Lack of effectiveness of CTC and bisulfite ices in Test 


No. & dictated a further test (Test No. 9) where higher 


concentrations of these substances were used | he con 
centration of the chemical in the former ice was in 
creased to 5 p-p-m and that of the latter ice to 1000 


p.p.m 

Visual observations and chemical tests on these shrimp 
uniformly showed that the bisulfite ice was more effec 
tive in preserving shrimp than the CTC ice which was 
his is 
in which pH and Nessler 


in turn more effective than the commercial ice. 
illustrated in Figures 1 and 2, 


Nitrogen, respectively, are plotted against days of 


storage. Ordinarily during ice storage the pH of shrimp 
On the 


parisons of organoleptic scores to pH, it is suggested 


tissue progressively increases basis of com 
that lower values are indicative of prime quality of 
In the 


Nessler test, low nitrogen values indicate shrimp of 


shrimp, while higher values denote poor quality 


better quality, while high values or a rapid increase in 
Dur- 
ing the first 8 days of storage no significant differences 


mtrogen show onset of spoilage to be occurring. 


were noted in the bacterial counts of the shrimp stored 
in the 3 types of ices (Figure 3). Both the bisulfite ice 
and the CTC ice retarded bacterial growth from the 
Sth through the 15th day of storage. The average 
reduction during this period was approximately 50% 

The bisulfite ice was definitely superior to the other 
two ices in preventing the formation of black spots and 
their severity (Figure 4). Although slightly fewer 
shrimp packed in CTC ice developed melanosis in com- 
parison with those stored in commercial ice, the former 
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Figure 1. Comparative effects of commercial, CTC and bi- 
sulfite ices upon pH of shrimp during storage. 


] ] } ] 


id a greater numbet severely devel ped black spots. 


Ices containing 5 p.p.m. CTC or 1000 p.p.m. sodium 


bisulfite delayed the onset of spoilage by two days and 
in general resulted in shr mp which had less off-odors, 
were firmer and less slimy than the controls 

\ major problem confronting the fresh shrimp in 
dustry is the prevention of melanosis. As indicated 


tbove both CTC ice and bisulfite ice extended the stor 


age lite two days, but the former was not effective in 
preventing black spot particularly those rated severe 


SINCE both ( 1¢ and bisulfite reduce bacterial loads of 
shrimp stored in such ices and the latter inhibits 
melanosis it was decided t the use of a 


mixture ol 


the two in ic 


shrimp stored in the bisulfite-CTC ice definitely 


had less off-odors and better general appearance after 
the 10th day of storage than did those stored in the other 
ices. Shrimp stored in the sodium bisulfite ice had a 
slightly better general appearance and had less off- 
odors than the control during the last 6 days of storage. 


Daily observations were made on the development of 


melanin spots, and these were classified as to degree of 


intensity as follows i) barely detectable; (b) inter 
mediate in intensity; and (c) severe. The sodium bi 
sulfite ice retarded all degrees of black spot and total 
black spot development over the 15 days’ storage; the 


retarded black 


bisulfite-CT¢ 
during the first 7 d 


period, the rate of increase in 


spot formation only 
\fter this initial 
black 


control ( Figure 


ice 
Ol storage 


the 
spotted shrimp was greater than for the 


number of 
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hy : - ~ : Results obtained in Test No. 10 are similar to those 
siiniie teas obtained in Test No. 9 in that, at most, 2 to 3 days of 
‘\ one Comme added storage life are obtained through the use of these 


4; ii angio chemical ices. At the concentration used, sodium bi 
sulfite in combination with CTC was ineffective in 
adequately preventing black spot formation during the 


ml latter part of the storage period. When conditions favor 
/| development of melanotic shrimp, sodium bisulfite ices 
/} at 1000 to 1500 p.p.m. can be used to effectively prevent 
ji black spot formation and improve the quality of stored 
J ii shrimp. 

JL Ff In Test No. 11 (Table 1) the value of 3 chemical 
> fof A ices were compared. None of the shrimp stored in these 
xy fa chemical ices were sufficiently superior to warrant fur 
a : e 4 ther study of these ices. Only the tannic acid ice in 
hibited melanosis, but these shrimp had a greenish 
* color trom the first day of storage. This off-color pre 
3 4 if Sf cludes further consideration of this material as a preset 

2 vative for shrimp. 
; J Poe In the final quality test, Test No. 12, a salt ice was 
ae | ? at used as well as a CTC ice and commercial ice. Re 
cently it was reported (7, 8, 9) that sea water ice 
; was effective in prolonging the storage life of marine 
= | fish in comparison with similar fish stored in commer 


cial ice. It was decided therefore to prepare a salt ice 
of such concentration that it would melt at approxi 
mately 30° F. (—1° C.). 

: rhe inability of CTC ices to markedly reduce bac 


terial counts and prolong storage life, which is opposite 


+ + ; 4 $ + + 


to the results reported by Gillespie, Boyd, Bissett and 
a Figure 2. Comparative effects of commercial, CTC and bi- 
rm sulfite ices on Nessler Nitrogen content of shrimp during a ” 
storage. 
5) \pparently, melanosis is not decreased by CTC. | 
Sodium bisulfite not only prevents melanosis but also 
3 bleaches previously formed black spots when used in 
\ concentrations at, or above, 1000 p.pm. This occurs eoo} 
‘4 during the latter part of the storage period when 
5 melanosis is ordinarily most severe. When bisulfite is 
3 used in combination with CTC it is not as effective in i 
: counteracting black spot development as bisulfite alone. 
here were no apprec iable ditferences in the bacterial 
> plate counts of shrimp stored in the various ices until _ 
the 10th day of storage. After this time the bacterial : 
counts for the control and for the shrimp stored in bi- > 
sulfite ice increased steadily through the remainder of es 
. the storage period. The bacterial plate counts for sam 5 | 
: ples from the bisulfite-CTC ice increased slowly after 2, | 
I the 11th day of storage. 
a‘ No differences in quality were indicated by the objec- 
i tive tests, lactic acid content or soluble orthophosphate, 300+ 
‘ while the glycogen content indicated that the bisulfite 
ice stored shrimp were of better quality from the 7th 
to the 14th day of storage than shrimp stored in the od 
other two ices. The objective physical test, hydration of 
. shrimp tissue, indicated that shrimp stored in commer- 
‘ cial ice imbibed water more rapidly than those stored in T 


the other two ices. Previous work shows a correlation 
4 between water uptake and number of free sulfhydryl 
groups in shrimp proteins, indicating a faster rate of 
denaturation of the proteins of the shrimp stored in 


: Figure 3. Effect of commercial, CTC and bisulfite ices on 
commercial ice (2) the bacterial counts of shrimp during storage. 
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381 
davs had a strong fis lor. Shrimp stot n the 
ae commercial ice and the ilt ice | idl espectively itrid 
ee / sour odor and a slight putrid odor, Also, at the te 
Bisuitite ice / tion of the test on the 21st day, samples stored 
/ CTC ice had the smallest number of shrimp showing 
/ the teve risl red ol 1 3p iled shri pP, shrimp stored 
. in salt ice were firmest nd had the least amount of 
| | 1 
slime, CTC ice-stored shrimp were intermediate and 
the controls were the softest and the most slimy 
Neither the salt ice nor the CIC ice were as effective 
as commercial ice in delaying the development or sever 
itv of black spot iwure ¢ The salt ice melted at 
297° 7 1.3° C.) and it was observed that some of 
he shrimp were part y frozen Phis may explain 
the high incidence of bl spot on shrimp stored in this 
. type of ice. The pH the ices were as follows: com 
; mercial ice 9.08: salt ice 8.93 and CTC ice 9.08, which 
have contributed to black spot development by 
intaining a favorable mediu r the enzyme which 
catalvzes the formation of melanit 
The objective tests juality, amount ot soluble 
orthophosphate and trimethylamine nitrogen, indicated 
that salt ice ind C1¢ ice were ettective 1n delaying 
; deterioration in qualit he trimethylamine nitrogen 
: values showed that beginning spoilage of shrimp oc 
rred after 16 days storage in ¢ mercial ice, after 
| 18 days in salt ice and 20 days in CIC ice 
| Che results of the bacteriological phase of the investi- 
me 2 ee | vation are presented in Figure 7. Both the salt ice and 
the CTC ice were ol equal alu I reducing bacterial 


Figure 4. Comparative effects of commercial, CTC and bi- 
sulfite ices on melanosis of shrimp during storage. 


Varr (5) and by Farber (3) for fish, but confirms the 
latter's results with shrimp, suggested that the time 
interval between catching and treating with CTC ices 


was a factor. Therefore, two members of the staff were 


aboard a trawler to handle the catch from the time the 54 


net was emptied on the deck. Che shrimp were sepa 
rated from the trash fish and headed into a box con 
taining ice. Extra ice was added as required. After ; 
ompleting the heading operation the shrimp were 
washed in the box with sea water. Chey received no 
further washing. One-third of the shrimp were placed 
ina solution containing 55 p.p.m. CTC. They remained 
in this solution, with occasional stirring, for 15 minutes 
and were then removed and packed in “snow” ice con- 
aining 10 p.p.m. CTC with Sea Kem No. 9 and calcium 
acetate as dispersing agents 

\nother third of the shrimp were placed ina solution 
containing 20,000 p.p.m. sodium chloride and 2,000 
p-p.m. calcium chloride They remained in this solution, 
with occasional stirring, for 15 minutes and were then 
removed and packed in salt ice 

[he remaining one-third of the shrimp were packed 
in commercial ice. All were transported to the labora 


torv, where they were repacked in the corresponding | 
fresh ices for storage and sampling. 

it was concluded from general observation that there 
were no differences in odor, firmness or sliminess be 


tween samples stored in the three types of ice during 
the first 15 days of storage. Shrimp stored in the CTC 


Figure 5. Comparison of the degree of intensity of black 


ice longer than 15 days had the least odor but after 21 spots in ice stored shrimp. 
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Figure 6. Development of severe and total black spots on 
shrimp stored in various types of ices. 


development. Analysis of shrimp for CTC after 21 days 
CTC ice storage gave the following results: flesh 1.2 
per g., shells 7.0 y per g., and ground headless shrimp 
$.0 y per g. It would appear that at the termination of 
the experiment aniple CTC was present. Counts ob 
tained during the latter part of the storage period for 
shrimp stored in the three types of ice are much lower 
than have been obtained in previous work and can be 
ascribed to the rapid handling and thorough washing 
of the shrimp on board the trawler. 

(ordinarily, shrimp stored in commercial ice retain 
their top quality for the first 6 to 8 days, after which 
time they acquire a flat taste but are still edible. At the 
end of 14 to 16 days of ice storage, the shrimp develop 
strong off-odors and are considered undesirable for 
human consumption. Most work in the preservation 
of shrimp and other fishery products is ordinarily 
directed toward extending the total storage life in ice. 
In the work reported here some of the chemical ices 
extended storage life 2 to 3 days, and prolonged the 
period of top-quality as much as 3 days. This was 
especially true of such ices as sodium bisulfite (1000 and 
1500 p.p.m.); a mixture of sodium bisulfite (1500 
ppm.) and CTC (5 p.p.m.); CTC (10 p.p.m.) and 
salt ice (sodium chloride 20,000 p.p.m. plus calcium 
chloride 2000 p.p.m.). The other ices used were ineffec 
tive in appreciably extending storage life or showing 
marked improvement in quality in comparison to the 
controls. 
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lhe CTC ices were not as effective in reducing the 
bacterial load on shrimp as has been reported for fis! 
(5). This failure may be caused by the high pH of these 
ices and the alkaline character of stored shrimp; under 
these conditions CTC is not stable (5). Also, as pointed 
out above, CTC ices were of no value in preventing 
melanosis. 

Any chemical additive to be an effective agent for 
preserving shrimp should inhibit melanosis. Of the 
materials used, sodium bisulfite at concentrations of 
1000 or 1500 p.p.m. retards melanosis very well dur 
ing the first 15 days of storage. Where black spot is a 
serious problem the use of such ices is recommended. 


RESIDUAL SULFITE IN COOKED SHRIMP WHICH HAD 
BEEN STORED IN 1500 P.P.M. SODIUM BISULFITE 
The residual sulfite was determined in shrimp after 

processing in a commercial plant which produces frozen 

cooked shrimp. These shrimp had been stored for 10 

days in the sulfite ice. The average of 5 samples, as 

determined by the revised Monier-Williams method 

(1), was 5.0 mg. of sulfite (SO 3) per 100 grams oi 

shrimp tissue. In a second experiment shrimp stored 

for varying periods of time in 1500 p.p.m. sodium bisul 

fite ice were analyzed before and after cooking by a 

method similar to that used by housewives. The data 

are presented in Figure 8. 

Organoleptic tests were also conducted on shrimp 
packed in 1500 p.p.m. sodium bisulfite ice for 8 days 

and then stored for varying lengths of time at —40° F 


Commercial ice | 
O—-—0 CTC ice - 10 ppm 
-& Salt ice - 22000 pom 
| 
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Figure 7. Effect of commercial, CTC and salt ices on the 


bacterial counts of shrimp during storage. 
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Figure 8. Sulfite content (as SO.) of raw and cooked shrimp 
stored in 1500 p.p.m. sodium bisulfite ice for varying lengths 
of time. 


(--40° C.). Samples were removed monthly and com- 
pared with similarly frozen samples which had been 
stored in commercial ice. The sulfite treated shrimp 
were found devoid of any undesirable flavors during 
four months of storage. Shrimp tissue, not protected by 
the shell, in contact with pieces of ice containing high 
concentrations of sulfite became opaque white. Such 
areas, upon cooking, became brown in color and are 
tougher than surrounding unaffected areas. Individuals 
sensitive to sulfite readily detect a sulfite flavor upon 
tasting such areas 

Should the shrimp industry use sulfite ice to control 
black spot and delay spoilage it will be necessary to pre 
pare ice of relatively uniform concentration of the added 
chemical. Concentration of sulfite in the core of the 
block of ice will bring about the condition described 
above in spite of crushing and thoroughly mixing 
the ice 

SUMMARY AND CONCLUSIONS 


The object of this study was to determine the value 
of chemical ices in delaying loss of quality, onset of 
spoilage and prevention of melanosis in ice-stored 
shrimp. Simultaneously a study was made to determine 
the value of several chemical and physical tests as indi- 
cators of the relative quality of shrimp stored in these 
ices and in commercial ice 

The following ices were no more effective in pre- 
serving shrimp than commercial ice: CTC ice 1 p.p.m 
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sodium bisulfite ice 100 p.p.m.; acid ice pH : Fran- 
Kem ice 500 p.p.m. and tannic acid ice 500 p.p 

While the CTC ice, 10 p-p-m., delayed deterio 
and onset of spoilage for two to four days It was oi no 
value in preventing melanosis. Inclusion of sodium 
bisulfite in CTC ice to control black spot was not as 
effective as bisulfite ice 
Sodium bisulfite ices at 1000 or 1500 p.p.m. delayed 
deterioration and spoilage for approximately two days 
ind were very effective in preventing melanosis, par 
ticularly during the latter part of the storage period 

hen black spot is most severe When melanosis be 
comes a problem sodium bisulfite ices of the above 
concentrations can be used to etfectively control black 
spot and to improve the quality stored shrimp 

Ice containing 20,000 p.p.m. sodium chloride and 
2,000 p.p.m. calcium chloride extends the ice storage 
life of shrimp by 2 days but is of no value in controlling 
black spot 


Of the objective tests for quality which were studied 

e determination of pH, amount of Nessler Nitrogen 
ind degree of hydration of shrimp tissue can be used to 
distinguish differences in quality of shrimp stored in 
various types of ices. The trimethylamine nitrogen con 
tent and total bacterial plate counts can be used to indi 
cate onset of spoilas 
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Difficult Process Variables‘ 
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A GREAT AMERICAN, OLIVER WENDELL HOLMES, 
once observed: “I find the great thing 1n this world 1s 
not so much where we stand, as in what direction we 
are moving.” We are moving today, at an accelerating 
pace, in a direction which involves considerable tech 
nological development In the food processing indus- 
try the pressure is constantly felt for improved quality, 
better nutrition, greater value, and increased accepta 
bility The ever-increasing competition for the con 
sumer dollar 
evaluation of processes, methods, and products 

Thought and attention are being given today to the 


requires constant examination and 


adoption of more effective means of maintaining the 
process variables within closer tolerances during manu 
facture. This involves the more direct measurement 
and control of those 
essential elements of desirable quality. 


properties which constitute the 
Many strides 
have been made in the process industries to transfer 
control functions previously carried out in the labora 
tory to in-stream measurement and control of those 
more difficult variables 

Industrial control has come a long way 
solving those problems which have stood in the way of 


toward 


continuous processing. Originally automatic control 
was pretty much limited to the simple variables such as 
temperature, pressure, flow, and level. Experience and 
tradition established the effects of these on final product 
quality, and operating safe limits were determined 
empirically. With the trend toward continuous process 
ing and its advantages of more efficient operation, more 
economical use of space, facilities, equipment and man 
power, it became increasingly important to measure 
and control directly the important end-point qualities 
of the product. This is in contrast to the more common 
procedure of operating the process, sampling product, 
and evaluating results by laboratory testing and quality 
control. The development of new technics and methods 
of control have the added advantage of measuring and 


controlling what is being done rather than subsequently 


evaluating what has been done. 
at least in some instances, to control directly the signifi 
cant variable rather than to depend on the empirical 
method of evaluating the effect of secondary variables 


Thus we have learned, 


like temperature and pressure and the attendant time 
factors. 

The purpose of the present paper is to point out some 
of the comparatively recent developments in the process 
industries wherein some of the more difficult process 
variables are being measured and controlled. These 
examples—only a few of the many which might be 
cited present a challenge to the food technologist, 
the process engineer, and the control engineer to adapt 
them to the specific problems of the industry. 

We have become familiar with the means of measuring 
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(and that is synonymous with controlling) some vari 


ables which only a few years ago required more or less 


Some of these me ins, 


laborious laboratory methods 
extensively used today, are pH electrodes, conductivity 
cells, and strain gauges. 

kach of these depends on and operates by the princi 
ple that a sensing element gauges the significant variabl 
and develops a minute electrical signal proportional t 
variations in that variable. Through electronic equip 
ment this signal is amplified many times and throug! 
proper mechanical motion sets up indicating, and/or 
recording, and/or controlling action to alter the process 


conditions if they are not within’ allowable limits or to 


hold them where they belong if they are within limits 
Commercial electronic equipment available now will 
accept and operate on such minute electrical impulses as 
voltages as little as 10 ° volts and currents as minute as 
amperes. 

Low-level nuclear radiation. (ne of these recent 
control developments involves the use of low-level 
nuclear radiation. A constant emission source directs 
radioactive energy toward a cell which directly converts 
this energy into electrical energy. Any substance placed 
between source and cell affects the amount of energy 
striking the cell. Electrical energy is thereby produced 
which is inversely proportional to the substance lo 
date this method of measurement has been used as a 
primary measuring means for: 

Specific gravity 

Liquid level 

Solids level 

Liquid-Liquid Interface location 

Liquid-Solid Interface location 

Concentration of Alpha, Beta, Gamma or Neutron 
Radiation 

Variation of particle Size of Granular Materials 

Density 

Percent Solids 

Chickness 


Its possible uses are legion—limited only by creative 


imagination and necessary safety measures. The level 
of radiation is, of course, very low—so low, in fact, that 
no radioactivity is imparted to the product; yet the 
signals can be amplified sufficiently to give very closé 
control to the significant variable. A typical cell gene: 
ates 2 x 10°'* amperes when exposed to a radiation field 
of one milli-roentgen per hour from radium. When this 
cell is used with a standard electrometer on its most 
sensitive range, 10% of full scale will correspond to 
0.005 mr per hour. 

Radio active sources of Radium, Cesium 137, Cobalt 
60 and other isotopes have been used. These are sup 
plied in source holders designed for the service as a 
point source where the necessary amount of material is 
concentrated into as small a volume as possible. Also 
available are strip sources where the material is dis 
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Figure 1. Density gauging with low level radiation. 


tributed evenly over the length of a source holder 
Sources applied to various operations are selected for 
the particular requirements involved. 

Radioactive gauging is not new (5). It was first in 
vestigated in 1900 by P. Villard. His initial experi 
ments involved passing rays from a radium_ soures 
through multiple layers of photographic plates. Out ot 
this work came the discovery that radio activity 1n 


cluded at least 3 types of emission These were named 
alpha, beta, and gamma. It was learned that the pene 

trating power of alpha rays was limited to a fraction ot 
a millimeter of aluminum. Beta rays penetrate several 
mm. of aluminum and the more powerful gamma rays 


will penetrate several centimeters of the same material 
It remained for the availability of radioactive isotopes te 
place this means measurement at the disposal of 
industry 

lo measure density, for example (4), of a substance 
with a variation in specific gravity of 1.0 to 1.2 it would 
be reasonable to select a cell which would generate a 
current of ten units for gravity 1.0. This cell could bi 


selected so that it would generate 8 units for gravity 1.2 


The compensating cell is then adjusted to generate a 
current of 10 units which we term residual current 
\dding algebraically the outputs of the measuring cell 
and the compensating cell would produce zero output 
to the amplifier. As density increases to 1.2 we have a 
negative net increase of 2 units which we term Delta I 
The amplifier sensitivity is adjusted so that Delta | 
will produce full scale of deflection. Thus the indicator 
on the amplifier shows full range over a variation in 
gravity of 0.2 units. It is possible to select cells to give 
10 and 100 times this sensitivity so that possibilities of 
extremely close measurement are available. Signals 
from the amplifier fed to an electronic potentiometer are 
again amplified to provide the control and/or indicating 
and/or recording functions 

The flow colorimeter. .\ comparatively recent de 
the field of control has found its widest 


velopment 1 
acceptance in the food industry (7). It is a continuous 
flow colorimeter or photometer. This instrument has 
been used to indicate, record, or control color of flowing 
liquids. It has been used for the color grading of water, 
heer and fruit juices. It is quite widely used in turbidity 
control of beer and refined sugar syrup 

The flow assembly can be mounted next to the plant 
stream and a portion of the stream diverted through the 


OF PROCESS VARIABLES 5x5 
flow chamber Che amplifier and recor nay be 
mounted in the process ntrol room as m 200 
leet away By 1 ing the by pass sample ling rt 
is possible it 1 ] t tq | response to val 
in color intensit f the process stream will obtain 
Lo iting umplines ind re rder 1 the control roon 
centralizes and simplifies observation and maintenance 

the instrument | perating pers 

In the illustration are sl n two methods of setting 
up the flow colorimeter. Position A is used for detect 
ing changes in color intensity and turbidity ; right angle 
iewing (position B) is r nephelometric measure 
nents. The inst1 ( idapted to a wide 
iriety of process needs a perating conditions by 
selecting appropriate flow chamber material, filter, light 

t} le ot] ad ¢ 

Color has long been recognized as a prime factor in 
od quality conti \lar ears of laboratory work 
have involved spect tometric methods and the In 
ternational Commission on [luminatior nomenclature 
Since World War II ther is become available a tri 
timulus meter for ¢ r measurement ). It uses three 


Iters approximating the three basic color functions of 


the I. ¢ I. svstet his gives readings which very 
losely simulate tl olor-perceptive response of a 
human ¢ bservet 

From objecti ( color by instruments 
such as these and rrelating instrument results with 
onsumer reaction, it s beet | that in many cases 

single or at n e ¢ dimensions provide 
the dominant factors i1 man reaction. For example 
the anthoevanin pigment of strawberries can be meas 
ured with a sing r filter yet this falls within a 
ertain established range, it has been shown that con 
sumer acceptance Is ssured 

Much remains 1 he t 1 techn logist to explore 
in compiling the necessary fundamental data for many 
products. The foregoing lends great encouragement to 
those who would sim] the problems of measurement 


and control of those qualities that govern the human 
acceptance of food p1 ducts 

rhe previously described instrument is designed, of 
course, for liquid products or products in the liquid 
state. Other types are also available for these measure- 


ments in pr ducts in the solid state 
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Figure 2. Flow colorimeter 


We could go on with other examples in the field of 
spectroscopy, spectrophotometry and other optical in 
struments, development of which has attained high 
degrees of sensitivity, accuracy and reliability. 

Continuous refractometer. (ne other optical instru- 
ment which has been developed for and applied to in- 
s a continuous refractometer 


stream process control 
Up to the present, use of this instrument has been 
limited to reasonably clear fluids. Its principles are 
such that suspended matter upsets the optical system, 
and it is therefore not adaptable to tomato or citrus 
products in its present form. It has found application 
in the chemical field and is especially suitable for such 
food industry applications as margarine, shortening and 
other hydroge nated oils 

lwo variations of these are of particular interest. 
(one variation, the Hollow Prism Refractometer, is 


shown in block diagram herewith. 


2 
SAMPLE 
\ 


\ 


S- LIGHT SOURCE 
M; Me MIRRORS 
P, P, PHOTOTUBES (DUPLEX TYPE) 


Figure 3. Hollow prism refractometer. 


Light from source 5 is filtered (5461A), collimated 
and passed through a hollow prism-shaped cell in which 
the sample is flowing. The emergent refracted beam is 
folded back by mirrors M, and M, to increase the beam 
length and focused on phototubes P, and P,. Deviation 
of the beam from the prism as related to entrance beam 
is a measure of the index of refraction at the liquid-glass 
interface. By use of mirrors M, and M., lengthening 
the light beam results in increased sensitivity. 

Phototubes I’, and P,, are of the duplex type and are 
mounted on a carriage free to move horizontally at right 
angles to the emergent light beam. Motion of the car 
riage and assembly is controlled by a balancing servo 
motor actuated by signals from the photo-tubes. Con- 
nected to the movable carriage is a resistance slide-wire, 
the voltage from which is fed to a strip chart potentiome- 
ter. With an exit ray path length of 120 inches, the 
range of this instrument is 0.161 and accuracy is 

0.0001 refractive index units. By rotating the prism 
cell and repositioning mirrors M, and M, it is possible 
to cover a refractive index range from 1.3 to 1.7. 

Several years ago some independent work in the re 
search laboratories at Phillips Petroleum Co., Bartles 
ville, Oklahoma, resulted in a highly successful differen 
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Figure 4. Refractive index scale. 
Courtesy Bausch & Lomb) 
tial refractometer (7). This work was carried on by 
Messrs. Miller, Crawford and Simmons. Several in 
stream units were ultimately built by this group and 
were applied to process control. 

Collimated light from source S passes through ad 
jacent prism cells, one containing a reference sample 
and the other the flowing test sample. The exit ray is 
folded back as is usual in this type of instrument, by 
mirrors M, and M,. The emergent beam is focused on 
barrier-layer photocells P, and P,. In this case, devi 
ation of the transmitted beam as it crosses the interface 
between the cells is a measure of the difference in 
refractive index between the sample and the reference 
fluid. Zero position for the instrument is readily estab 
lished by filling both chambers with reference fluid 
For operation on a process stream, composition of the 
reference mixture should, of course, represent the 
characteristics of the specification product. 

Sensitivity of the instrument is a function of the path 
length of the exit beam prior to its reaching the photo 
cells. Foldback mirrors are used here also to permit 
maximum length of beam and therefore high sensitivity 
within a reasonably small instrument housing, and, of 
course, to mechanically position the focused emergent 
beam. Signals from P, and P, in this instance operate 
a balancing servo-motor to which a cam arm arrange 
ment causes M, and M, to rotate to the balance posi 
tion. Geared to the motor shaft is an indicator needle 
showing refractive index. Also geared to this motor 
shaft is a helipot for furnishing signals to a remotely 
located electronic potentiometer for indicating, con 
trolling and/or recording. 

Temperature compensation, always necessary in re 
fractive index determinations is accomplished by main 
taining an equilibrium temperature between reference 
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Figure 5. Differential refractometer. 
Pressure compensation is achieved 


and flowing samples 


in a similar manner. [¢rrors caused by formation ot 
films on cell windows are minimized in this type of ré 
fractometet Because films, if any, tend to build up 
Span range for a given refe1 


equally in both chambers 
index 


ence liquid in this apparatus 1s 0.01 refractive 
units and accuracy 0.0001 units. For oil refinery 
work the units built at Bartlesville were made capable 
of pressure operation up to 150 p.s.i.g. and they were 
rendered explosion proot 


ULTRA-SONIC MEASUREMENTS 

Viscosity, tenderness, texture are the variables which 
are likely to be accurately gauged by the ultrasoni 
system. It has been successtully applied to the measure 
ment and control of the viscosity of a considerable num 
ber of products which are both Newtonian and Non 
Newtonian in character. Indications are that by proper 
adaptation and technics there is good possibility that it 
will become a means of measuring those elusive ‘vari 
ables so important and yet so difficult that they almost 
defy definition, tenderness and texture 

Viscosity. 
ultra-sonic system has been applied most frequently to 
the measurement and control of this variable. Viscosity, 
It can be 


First let us look at viscosity since the 


of course, is a measure of resistance to flow 


expressed mathematically (2) as follows: 


dv 


A 
dy 
in which 
F Force in Dynes 
Absolute \ iscosity, Poise 
A Suriace area sq. cm 
V Velocity Cm./sec 
Y = Plate Separation, Cm 
dV 
qv Rate of shear, Sec. 


Shear Stress 
For Newtonian liquids— Viscosity _—— 
Rate of Shear 


AND CONTI 
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In Figure 6 A te Viscos is defined as il 
stress per unit area (I°/A) divided by rate of shear 
\ graphic p t the racteristics of New 
Non-N« fluids may show an approach 
the problems 11 r n their measurement 
Vv 
Y 
dv 
| FenA-—— 
Figure 6. Theory of viscosity 
In Figure 7 are vn curves of viscosity vs. flow 
various types liquids. In Newtonian fluids, 
scosity. re 5 S increases. In 
thi ropic fluids, scosity decreases and in dilatant 
Huids the viscosity 11 ses‘as t tlow rate increases. 
s clear t Ne n fluid is one in 
proj to th shear or more 
simply viscosity remains constant as flow rate increases 
\ fluid is Non-Newtonian when its viscosity changes as 
cti flow rate 
| 
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Figure 7. Newtonian and Non-Newtonian liquids. 
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Figure 8. Block diagram ultra-sonic system. 


Z| 
| 

| 

aC | 

aC M, | 

| 

‘| 


588 FOOD TECHNOLOGY, DECEMBER, 1956 


The ultra-sonic system comprises a probe which is 
set in motion by electrical pulses from a pulse generator, 
a pulse limit device and amplifier, detecting and inte 
grating filter, a d.c. amplifier and a variable output 
device to provide a full scale output of the order of 
0-50 millivolts which may be delivered to a standard 
electronic potentiometer 

Che probe which is the transducer (T/C-R/T) acts 
alternately as transmitter and receiver for ultra-sonic 
energy. ihe sensing element is a 4” strip of magneto- 
strictive alloy. The computer induces short pulses of 
current in a coil located within the probe barrel. This 
is shown in: 


125" 


Figure 9. Ultra-sonic transducer 


Current pulses cause the blade to vibrate at its natural 
frequency of 28 kilocycles. Motion of the blade tip is 
approximately micron and shearing action is in the 
longitudinal plane rather than at right angles to blade 
length 

Ultra-sonic longitudinal vibrations are pulsed periodi- 
cally. As amplitude decays approximately 1/500, the 
pulse is repeated. Time for decay and thus rate of 
pulsing are a function of viscosity. 

Che full scale accuracy of this system is + 2% and 
reproducibility is better than 1%. 

Since viscosity varies with temperature, it is im- 
portant that temperature of the sample fluid be held 
within close limits or that a means of automatic tem 
perature compensation be included in the system. 

he problems of viscosity measurement are quite 
complex. Newtonian fluids present a less formidable 
approach and it is natural that these have been quite 
completely solved in many instances. Non-Newtonian 
fluids present an entirely different set of problems and 
their solution is considerably more complex. 


“A HIGH DEGREE OF REPRODUCIBILITY” 


The significant observation with all of these sophisti 
cated instruments is that they develop a high degree of 
reproducibility. This is important and makes these 
devices most attractive since one is not usually con 
cerned with absolute values. (nce the parameters for a 
given product are set up and the result is a_ product 
having the desirable qualities, the conditions responsi 
ble for the end product results can be reproduced accu 
rately and within close limits time after time. 

Work in the food technology laboratory to establish 
the fundamental bases for the use of the aforementioned 
instruments to further improve process control and to 
pave the way for more continuous processing are indi- 
cated. 

Kor example the use of the ultra-sonic viscosity de 
vice has been extended to such complex studies as that 
of blood coagulation (3, 8), printing inks and paper 
coatings all of which are Non-Newtonian and of a thixo- 


tropic nature. Applications have also been made to the 

dilatant group of Non-Newtonian fluids such as silica 

slurries and clay suspensions in process control 

We have brought to your attention various comme 
cially used process control equipment. In the low level 
radiation field we have many examples of measurement 
and control of mass, thickness, specific gravity and level 
Chere is every reason to believe that fundamental work 
with specific products may lead to the determination of 
its use for such important variables as composition and 
texture, 

In the determination and control of color we have 
reviewed the relatively simple photometer which is cur 
rently being used quite widely as a color comparator 
for refined sugar liquor and has been applied to brewing 
operations for both color and nephelometric control. Its 
uses in the color field either for liquids or solids carries 
implications of a great many uses. 

\ continuous control refractometer may have rather 
limited scope in its present form. The fact that it is not 
applicable to measurements of fluids including sus 
pended solids limits its application in the food industry 
Work is going forward on this phase of the problem 
however, It is expected that this limitation will be 
removed shortly. In the meantime there are many cases 
in which the continuous measurement and control of 
refractive index of clear fluids will pave the way t 
more efficient process operations. 

While we have discussed at some length the theory 
of viscosity and an ultra-sonic means of measurement 
the instrument need not be limited to this purpose 
There is every reason to believe that this method will 
lead to a means of determining the all-important quali 
ties of texture and tenderness in certain products, at 
least. 

Here are a number of tools which are not idly theo 
retical in their use. Each has proven to be of great 
value and each has been used successfully in the process 
industries. These and others of like nature but dealing 
with other difficult variables are available and are today 
in use, 

lhus we have the tools, the opportunity and the chal 
lenge to apply these tools to the problems of our indus 
try. By such means is progress made toward better, 
more efficient, and more effective food processing 
operations. 
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Foon CTION OF A FOOD IN POWDER FORM approaches 
the ultimate 
versatility, and storage stability without ref: 


in concentration and offers convenience, 


geration 
all factors of importance in our various food supply 


problems. Many foods are processed in powder form. 
Onions, garlic, and other seasoning powders are ground 
from dehydrated pieces. Milk powder is processed in a 


number of ways. Potato flour is ground from drum 
dried sheets of potato solids. Cereal flours and instant 
coffee are other examples of food in powder form. 

Juice powders have been conspicuous by their ab 
sence but not because of a lack of effort in juice powder 
development ; a bibliography on research to make juice 
powders would contain many entries. 

\ basic difficulty with juices arises from the fact that 
they contain a large proportion of hygroscopic sugars 
In addition to the 
ready moisture take-up, early types of fruit juice pow 
(ienerally the powders 


problem of caking resulting from 


ders had other shortcomings 
did not retain adequate fruit flavors, which were either 
lost or oxidized, and often the powders were very dense, 
making reconstitution difficult if not impossible. In an 
effort to the difficulties, ] 
sucrose and low-conversion corn sirup solids have been 
added to fruit The products 
proved moderately successful. 

lhe production of full-flavored, 100% food powders 


overcome large amounts ot 


juices before drying 


is, of course, the objective. \ pt wder containing a 
major proportion of additives is a long way from this 
goal. Events of the past decade, however, have served 
to change this picture and now, for the first time, 100% 
orange and grapetruit juice powders are being produced 
commercially. Other fruit and vegetable juice powders 
are under consideration. The inherent difficulties men 
tioned above have been largely overcome by six recent 
advances, which are discussed separately in the follow 
ing sections. 

Research in the Western Utilization Research Branch 
during 1951-53 resulted in the successful production of 
a 100% 
meeting in June, 1953 (26), and in Food Engineering 
in March, 1953 (27) 


of these six advances resulted in the production of a 


orange juice powder, described at the IFT 
hese papers discussed how use 


100% orange powder. None of these developments was 
entirely The contribution of the Western Branch 


consisted of improving them and using them all in a 


new. 
single process. 


RAW MATERIAL REQUIREMENTS 


The quality of the raw material used places an upper 
limit on the quality of product. It is axiomatic that the 
product will be no better than the juice from which it is 
produced. In addition, there are certain specific re 
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quirements that need to be considered to produce a satis 


ing are as follows: 


Degree of concentration. |he feed material, or con- 
of soluble 


must contain a high percentage 


and loss of solids during 


factory powder by puff dry hey 


centrate, 


solids to prevent spattering 


the early stages of drying. Orange concentrates with 


handle satisfactorily 0). 
rable provided they are sufficiently 


60% solubles Feeds con 


taining 70% are 
fluid t 
not 


pret 
evenly on the trays or belts. These feeds 


iter to be evaporated but putt 


flow 


only contain less 


more uniformly 
were used in our 


too thick to 


lomato pastes up t 


work (//7). Pastes of higher density were 

handle Lemonade concentrate was standardized at 
65.7° Brix, by the addition of sugar (17). Feed ma- 
terial having a concentration range below 60% soluble 


solids, besides causing excessive spattering during the 


early drying stages, also necessitates a longer drying 


cycle to obtain a suitabl prt duct Feed concentrations 
much above 66% luble solids are not advisable (be- 


cause of the slow ility of sucrose) at the maximum 


temperature at which the feed material can be held dur- 
ing mixing without incurring flavor damage. 
licable to most concentrates 
lers is that they contain 


consistent with high 


\ general criterion 
used in the production of pow 


the highest percentage of solids 


quality and suitable fluidity for ease of handling. 
in the feeds inhibits 


Suspended pulp. [Excessive pul] 
or even prevents puffing during dehydration. Orange 
concentrates with not more than 12% (by volume, 
when diluted to single-strength juice) have dried satis 


commercial samples of concen- 


I 
(26). All 


trated orange juice that were used 


iactorily 
were satisfactory so 
far as pulp content was concerned 
20-25% 
pulp were used to produce powders that reconstitute 
readily to full-bodied juices (17). The nature of this 
pulp seems to be critical for a powder that will reconsti- 
1 of stirring. A high 
cells in this pulp is desirable. 


pastes or concentrates containing 


with a minimun 


tute completely 
percentage of intact 
lomato pastes with a pulp predominantly consisting of 
broken cells have not made powders with good recon- 
stitution characteristics 

Pectin content. 
der conditions that result in a high pectin content yield 
powders with good reconstitution characteristics. To 
)w-pectin tomato paste would 


lomato concentrates produced un- 


mato powder made from | 
not reconstitute to a good juice, nor was this fault over 
come by the addition of pectin. 

Entrained gases. 
result during the 


Incorporation of air into the feed, 
x of the concentrate, 


as may mixing 


increases puffing during drying xcessive amounts of 


air 11 result in some loss of solids 


by foaming during early stages of dehydration. Deaera- 


orange concentrate 


tion may even be necessary 
Experience has shown that for batch drying it is 
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necessary to incorporate finely dispersed air into the 
tomato concentrate (//). Without the additional air, 
tomato pastes with normal amounts of pulp do not ex 
pand as does orange concentrate. 

Unstable constituents. Citrus concentrates as nor 
mally produced contain appreciable quantities of essen- 
tial oils that contribute a great deal to the flavor of the 
reconstituted juices. Unfortunately some of these oils 
may be unstable under the storage conditions imposed 
on the powde rs (15). For this reason the oil content of 
citrus concentrates used for powders should be as low 
as feasible. To make up for the resulting lack of flavor 
in the powder, the oil is replaced by methods to be dis- 


cussed later 


ADDITION OF STABILIZING ELEMENTS 
It is well known that addition of certain sulfur com- 
pounds to commodities being dehydrated has improved 
both color and stability of product. For example, apri- 
cots, peaches, and pears are sulfited to preserve the 
light natural color of the fruit. The natural or bleached 


raisins have been similarly treated before drying. Some 
of the vegetables dehydrated are sulfited, for example 


cabbage, carrots, and potatoes. 

Small amounts of sulfur dioxide as sodium bisulfite 
(about 200 p.p.m.) added to samples of orange juice 
containing 60% orange and 40% corn sirup solids were 
rather strikingly effective in reducing the rate of de- 
terioration of powder during storage at elevated tem 
peratures (75). In both sulfited and nonsulfited sam- 
ples, visible nonenzymatic browning, as measured by 
optical density, was extremely slight. It is quite pos- 
sible, however, that only a small amount of browning is 
sufficient to result in undesirable off-flavors, or that 
colorless compounds formed by interaction of various 
constituents may be responsible for the undesirable off- 
Havors that develop during storage at elevated tempera- 
tures. The development of off-flavor is known to be 
retarded by sulfur dioxide. 

The addition of 0.05% sodium bisulfite to tomato 
paste improved stability during drying. This resulted in 
about 400 p.p.m. of SO, in the powder, which was near 
or below the taste threshhold for even the most critical 
panel members, since the concentration of SO, in the 
reconstituted product was only about 20 p.p.m. (17). 

The addition of sugars (sucrose and dextrose) and 
corn sirup solids to the feed material serves to facilitate 
drying, improve the product's handling, and increase 
storage stability. Lemon juice powder, without these 
additives, turns brown in storage. So far 100% lemon 
powder has not proved as stable as orange or tomato 
powder. 

\t first we were able to produce orange powder only 
with the addition of 40% corn sirup solids. Improve- 
ments in drying techniques, incorporation of sulfite, 
and control of feed material have made it possible to 
produce 100% orange juice powder as well as a num 
ber of other juice powders. 


PUFF-DRYING TECHNIQUES 
Several techniques have been used for producing fruit 
and vegetable juice powders. We have tried puff-drying 
in a vacuum, spray drying, drum drying, and grinding 


of dehydrated material in piece form. Puff-drying was 
found to be most desirable for the juices studied ; it can 
consistently produce powders high in quality coupled 
with a high product yield. 

The term “puff-drying” has been selected for the 
method of dehydrating liquid materials in vacuum by 
evaporating water from the liquid state under pressures 
in excess of 1 mm. of Ilg in such a manner that the 
products puff during drying, and form expanded, honey 
combed structures. This process is distinguished from 
freeze-drying in that the latter is done under extremely 
low pressures, always well below 1 mm. and sometimes 
as low as 5 microns. The capacity of a given installation 
for puft-drying is several times as large as a freeze 
drying plant of the same size and cost, because of the 
much greater volumes of water vapor at the low pres 
sures required for freeze-drying. 

While work at the Western Branch on puff-drying 
has contributed greatly to the successful commercial 
application of this process, considerable basic informa 
tion had already been developed by earlier researc] 
workers. One of the earlier references to puff-drying is 
the patent which was granted to Heyman (9) in 1943. 
He claimed a method of producing a solid dehydrated 
citrus product which comprised mixing citrus fruit ma 
terials with corn sirup, expanding the mix under heat 
and vacuum, and dehydrating the mix to form an 
expanded dehydrated cellular product having inter 
communicating cells. 

An important contribution to powder technology was 
made by the Massachusetts Institute of Technology 
under contract to the U. S. Quartermaster Corps dur 
ing World War II (/3). Workers at the National Re 
search Corporation and Vacuum Food Corporation also 
contributed materially as indicated by the following 
brief references. Hays and co-workers (5, 6) reported 
in 1946 on the puff-drying of 50° Brix orange-juice 
concentrate in a laboratory vacuum oven at the ex 
tremely low pressure of 100 microns. Powders recon 
stituted readily and were judged superior to canned 
juices but not as good as fresh juice. 

Schroeder, Cotton, and others (2, 79, 20, 23, 24) 
reported in 1948 on further studies in which the liquid 
was sprayed on a plate. Within a short time, the film 
would swell and puff as much as 3 inches. The vacuum 
would range from 600 microns down to 300 microns or 
less at the end of the drying cycle. It was determined 
that drying from a liquid film doubles the production 
rate compared with a frozen film. Drying temperatures 
under 120° F. were recommended. 

Of considerable importance in the successful com 
mercial application of puff-drying has been the avail- 
ability of suitable equipment. Vacuum shelf driers were 
used in our laboratory experiments. Vacuums to 1-mm. 
pressure are readily achieved. Heating and cooling of 
the shelves, as required by the process, are performed 
satisfactorily. Batch-type driers, of course, have limited 
commercial application although some have been de- 
veloped and used very successfully for certain products 
\ beverage powder, for example, has long been pro 
duced in this type of drier. Low-moisture fruits also 
have been produced on specially built batch driers. 


RECENT DEVELOPMENTS IN FRUIT AND 


\ continuous _ belt type dehydrator de signed for 
orange juice drying was described by Sluder in 1947 
(25). An endless stainless-steel belt was housed within 


Radiant heat and conduction 


an evacuated chamber 
were used for drying the thin film of concentrate. The 


Figure 1. Experimental production of orange-juice powder. 
The trays have been placed on shelves of a vacuum drier. 


concentrated orange juice puffed while drying. The 
powder was vacuum packed without exposure to air. 

Some soluble coffee is now produced commercially in 
continuous belt-type dehydrators. We used a_ pilot 
scale model of such a drier in the first successful con- 
tinuous dehydration of 100% orange and tomato-juice 
powders, using basic data from our batch-type labora 
tory operations. The adaptation of the puff-drying 
technique to continuous operation was made possible 
by the cooperation of the Chain Belt Company in per 
mitting test runs in their equipment and assisting in the 
operation (29). A large model of their drier is now 
producing citrus powders in Florida. 

Research at the Western Branch on puff-drying pro 
cedures has contributed the follewing essential data 
discussed in the remainder of this section, to the suc- 
cessful production of fruit and vegetable powders 


Figure 2. Vacuum-dried orange concentrate is removed from 
trays. 
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Vacuum requirements. ressures as hig }mm 
of Hg have been used to dry orange concentrat \t 


is not u 


higher pressures, puffing during drying 


More rapid drying and somewhat greater expansion can 
be obtained at a pressure of 1 to 2 mm. of Hg (26) 
lomato concentrate can be dried in batch type driers 


at 3 mm. of Hg (11), but the drying time can be cut in 


ct reconstitutes much 


half at 1 mm. of Hg 
more readily \ somewhat higher vacuum was found 


necessary for lemonade powdet \t pressures above 
2 mm. of Hg a poor | rregular drying, and wet 


spots re sulted at a shelf temperature ot about 160° F. 

17). Thus we have demonstrated that puff-drying can 
be carried out at reasonably high pressures that do not 
require such an excessive capital investment in.contrast 
to pressures used in freeze-drying ind some previous 
puff-drying research. Pressures used in some of the 
continuous drier runs differed materially from those 
used in the vacuum shelf driers. Tomato powder was 
produced at 2.5 to 6 mi Below 2.5 mm. too much ice 
was present in the feed for satisfactory application to the 


dri r belt 

Time-temperature drying cycle requirements. 
Drving should be carried out a time-temperature 
cevcle that will not result in heat damage to the product. 


The temperature should, on the other hand, be as high 
as possible to permit most econom! operation. It was 


found that orange solids can be held safely at a finishing 
temperature of 140° F. for. 50 to 60 minutes with little 
| 


heat damage. It has also been found that considerably 
higher temp ratures he safely employed to shorten 
the drying cycle, provided the equipment permits suff 
cient rapid cooling so that the orange solids are not held 
t 10 long at the se highet temperatures 26). 


In the drying of tomato solids, product temperatures 
above 150° F. caused heat damage. With the addition 
of 0.05% sodium bisulfite to the paste prior to drying, 
the maximum product temperature without heat dam 
was at least 190° F., and drying time, in a shelf 


age g 
drier, could be reduced from 2 hours to about one 
hour. 

Lemonade powder was dried at a shelf temperature 
of 160° F. for most of the drying period. Raising the 
shelf temperature from 160° to 180° F early in the 


cycle was designed to yield 


compatible with viscosity requirements and avoidance 


maximum evaporation rate 


of flavor damage Product temperature approached 


160° F. in 2 hours (17) 

Extent of dehydration in the drier. We have found 
that it is practical to dehydrate the powders to about 
3% moisture in the drier. At the temperature limita 
tions for each product, the time required to reach this 
moisture content reasonable Schroeder (19) 
showed that even at the low pressure of 200 microns, 
with the heat sources at 113° F., it took 50 hours to dry 
orange powder from 3% to 1% 
orange concentrate to 3% 


moisture content. In 


contrast, he dried 50% 
moisture content in 5 hours at the same temperature 


Moisture content could be brought to 1% or lower in 
high temperatures could 


reduced sufficiently, 


the drier at a more rapid rate 1 
be used The time cannot be 
though, so that no heat damage results 


j 
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INCORPORATION OF FLAVORING COMPONENTS 

It is necessary to add flavoring components in 
stabilized form to most of the fruit powders for at least 
two important reasons: (a) Some flavor constituents are 
highly volatile and are lost during drying. Thus, if the 
raw product does not have an exceptionally strong or 
durable flavor, the powder will be lacking in flavor. 
(b) Some flavoring materials are not stable in the dry 
powder during storage. Orange oil, for example, under 
goes oxidative change s if it is exposed to air. 

Thus the problem becomes twofold: obtaining the 
desired flavoring components having the necessary 
quality, and putting them into a form so that they will 
remain stable throughout the necessary storage period 
and be available for flavoring the reconstituted juice. 
Depending upon the product, we have used two types of 
favoring material: volatile flavoring constituents ob- 
tained from the raw-product juices and citrus oils 
obtained from the peel of the fruit. 

The recovery of volatile flavoring constituents was 
reported in 1946 by workers at the Eastern Utilization 
Research Branch (74). Further research at the Western 
Branch resulted in the development of a process for 
stripping the volatiles by steam injection (7). Among 
the fruit juices from which volatile flavoring components 
have been stripped are apple, grape, berry, and pine- 
apple. 

The procedure used by the Western Branch on Con- 
cord grape juice was briefly as follows (22): The vola- 
tile flavers were vaporized from the juice and concen- 
trated 330-fold." The flavoring components were ex- 
tracted from this aqueous flavor concentrate with iso- 
pentane. Since the amount of flavoring component was 
small, and some of the constituents were quite volatile, 
it was considered advantageous to add an edible, high 
boiling, water-insoluble extender to the extract before 
hoiling off the iso-pentane. A vegetable oil was used 
for this purpose. In boiling off the iso-pentane, a 14,000 
fold nonaqueous flavor concentrate was obtained. This 
vegetable oil solution of flavor was found suitable for 
Incorporation with solid carriers. 

We are studying different vegetable oils to determine 
which are most stable and desirable for this purpose. 
We are also working to reduce losses in present 
methods of concentrating flavor. With citrus fruits, 
the recovery and concentration of volatile flavor from 
the juice is unnecessary, inasmuch as high-quality cold- 
pressed oils have been found to be quite satisfactory 
flavoring agents (18). 

The second problem in adding flavor to powder is to 
put it in a stable form so that the constituents will be 
available to flavor the reconstituted juice. Probably the 
first requirement is to remove them from contact with 
oxygen. The most practicable means of achieving this 
is to lock them in a solid carrier. The properties re- 
quired in a carrier include edibility, rapid solubility in 
water, insolubility in oil, and ability to solidify in a con- 
tinuous and stable form without cracks or fissures. Fur- 
thermore, the carrier must impart no flavor to the 


product 


"The fold number, as used here, is the ratio of weight of 
original juice to weight of corresponding flavor concentrate 
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Griffin (4) developed a process for incorporating oils 
and related products into sorbitol. In early work at 
the Western Branch the sorbitol was melted, the oil 
added, and the mixture stirred vigorously. The ma 
terial was then ground to desired fineness, vacuum 
treated to remove the surface oil, and added to the 
powder. 

The flavoring material, which is either a citrus oil 
or a vegetable oil solution of a natural fruit flavor, is 
present in minute globules distributed throughout the in 
terior of the grains, and thus the product is called 
“locked flavor.” The concentration of flavoring oils in 
most of our preparations is in the range of 4 to 7% 
\bout 1 to 3 grams of the product are equivalent to the 
flavor from 1 liter of juice. Organoleptic tests of orange 
powders showed that the addition of oil in solid carriers 
resulted in a product having a better flavor than the 
product from concentrate to which oil had been added 
directly (75). 

We have found the use of sorbitol as a carrier satis 
factory in many respects, but its usefulness is limited to 
the meta-stable crystalline form. If it changes to the 
stable crystalline form, fissures develop, permitting 
access of oxygen to the flavoring oil, and this leads to 
off-flavor. Also, in this condition, the flavoring oil is 
subject to loss by volatilization. 

Other materials were tried as carriers. The use of 
dextrose and sucrose has proved quite promising 
Sugars would appear to be good for this purpose be 
cause of their solubility in water and because they are 
natural constituents of fruits. In our work on incor 
porating orange oil in both dextrose and sucrose (27), 
it was found that flavors locked in dextrose should be 
kept in the amorphous state as the orange oil is locked 
in much better. Protection from moisture is an im 
portant factor in maintaining this condition and in 
preventing stickiness. 

\s a further means for prevention of crystallization, 
the use of other sugars and related compounds with 
dextrose was investigated (27). (Of the substances tried, 
corn-sirup solids proved to be the most effective crystal 
lization inhibitor. Corn sirup serves the same purpos: 
with preparations in which sucrose is the main in 
gredient. 

LOW MOISTURE CONTENT IN PRODUCT 


The moisture content of the powder is the most 
important factor contributing to the storage stability of 
orange powder (75). Early organoleptic data for 
orange powder indicated that most of the undesirable 
flavor changes resulting from storage at 100° F. took 
place during the first 30 days of storage after condi 
tioning, while the moisture content was being reduced 
from about 1.4% to 0.5%, and after that time little 
additional deterioration occurred. Thus for prolonged 
storage at 100° F., a moisture content of about 0.5% 
is indicated. 

Although tomato powder at 2.5% moisture stored 
satisfactorily at 70° F., lower moisture levels are neces 
sary if storage temperatures of 90° F. to 100° F. are 
used (30). Moisture contents of 0.4% or lower were 
achieved in storage at 90° and at 100° F. through the 
use of an in-package desiccant. At these moisture levels 
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and with an inert atmosphere, untoward changes it 
Havor and ascorbic acid content wert prevented and 
nonenzymatic browning repressed 

The packaging of powders in a vacuum or inert at 
mosphere has had considerable study at the Western 
Branch. Improvement of storage stability has resulted 
In some instances 


IN-PACKAGE DESICCATION 


lhe very low moisture ranges required for fruit and 


getable powders, generally below 1%, can be achieved 


ve 
in either the dehydrator, over a rather long period oft 
time, or in the can with the use of a desiccant \ttaining 
the desired moisture level in the dehydrator has tw 
major drawbacks \) The time required is consider 
able: thus a large investment in equipment would be 
necessary to achieve the desired production capacity 
(b) There is danger of heat damage when the product 


1s subjected to t! 


e necessary drying temperature ovet 
the long drying period nece ssary to reach the low mois 
ture levels 

\ttaining moisture levels in dehydrated products 
lower than can be advantageously reached in the dehy 
drators has bec n the subject of re search for some years 


Commercial vegetable dehydrators use “finishing bins” 
in which the product is placed. The bed depth may be 
several feet. Drying is carried out for up to 36 hours at 
reasonably low temperatures and moderate air ow. At 


the Western Branch the “fluidized-bed” drier was de 


veloped for the final drying step in the production of 
potat granules (16) 

In-package desiccation (IPD) has proved extremely 
uccessiul in bringing the moisture level of dehydrated 
products ( in piece or powder form) to very low levels 


at a moderate cost and with little if any product de 
tenioration. With IPD, a product is sealed in a hermetic 
container along with a desiccant—so that moisture can 


he transferred during storage from product to the 


desiccant \ water-vapor-permeable package for the 
desiccant prevents it from contaminating the product 


Work on IPD has been carried out by the Western 
Branch during and since World War II. First we were 
concerned with the dehydrated vegetables purchased by 
military agencies. Recently we have studied IPD with’ 
respect to the new food powders. Among the problems 
that arise the following are perhaps most significant: 
choice of the desiccant, choice of container for desiccant. 
and rate of desiccation to be achieved 

Desiccant. A desiccant must have high vapor ca 
pacity per unit weight and volume at the relative 
humidity to be maintained within the package. In addi 
tion, it must have a fairly high rate of hydration at the 
desired humidities, and must be a non-toxic, odorless. 
low-in-cost, and non deliquiscent solid (7, 28). Per 
haps most important is the first factor mentioned, a hig! 
water-vapor capacity lo reduce moisture content to 
below 1%, orange powder requires a desiccant with 
high hydration capacity at below 5% relative humidity 
In a relative humidity of 5%, most desiccants absorb 
only about 5% of their weight of water. 

Calcined lime absorbs about 32% of its weight. ¢f 


water. It thus has excellent water vapor capacity, and 


it will essentially maintain 0% humidity om 
pletely converted int Uci1um hydroxide igh 
absorptive capacity of lime makes it possible t ( 
moisture content of dehydrated foods by s« veral po nt 
without a prohibitive sacrifice in container volume 
Calcined lime that does not « cpand beyond 90% on 
dration is recommended or this reason, recalcined 
hydrated lime is preferred. One type of recalcined lime 
expanded only 60% while gaining 32% in weight. Ten 


11 commercial samples of calcined lime had expan 


sions of over 100° lhe other sample had an expan 
sion of 70% and therefore w meet the require- 
ments of IPD (7 

Desiccant container. Jo be satisfactory. the desic 
cant container must be siftproot commodate expand 


ng desiccant, provide reasonably low resistance to 


transmission ot water vapor, and resist abrasion and 
puncturing, On the basis of tests carried on at the 
Western Branch, it conclude chipboard con- 
tainers, canvas bag nd jean-cloth bags with paper 
liners are satisfactor lesiccant mtainers, provided 


they are large enough t contain the expanded lime 


\ new lower-cost desiccant container has been de 
veloped, consisting 1 double-creped kraft paper form 
ing the envelope. Coated with a heat sealing material 
on one side, it is suitable for high-speed forming 


Ines 


Because calciun “ide expands upon hydration, the 
ntaier material should be able to expand or stretch. 
Indented stretchable heat-seal bags have resisted failure 
om expanding lime much better than have comparable 


nonindented bags 
Rate of desiccation. The rate at which the product 
ses moisture with IPD de pends upon: moisture con- 
tent of the product, absor acity and rate of 
lration of the desiccant emperature, and amount of 


1 


product in the container. Generally, we are considering 
powders being packed at 3% moisture content and a 
final moisture content for storage at under 19% 

he temperature at which the product is held is very 
Important in determining the rate of desiccation. To- 


mato powder, starting at 2.8% moisture. was reduced 


to about 1% moistur in 3 weeks at 100 F., in 6 weeks 
it 9O° F., and in 12 months at 70° F. (30) 


If the product is to be stored at an elevated tempera- 
ture, such as 90 or 100 F., a question that arises is 
whether the product should be held at a lower tempera- 
ture until the moisture content reaches a level suffi 
ciently low so that heat damage does not occur. This 
present time. Although 


di ted 


ated a need for a conditioning 


Is under investigation at t 


earlier investigations | 
period, there is evidence that in certain cases a condi 
tioning period may not be necessary. At the elevated 
temperature, the product reaches the desired low mois- 
ture content so quickly that little deterioration, if any, 
| 1d 


takes place over that which would have occurred at a 


lower temperature but longer time 
OTHER METHODS OF MAKING POWDER 
Spray drying. The spray-drying of fruit and vege- 
table juice powders has also been stu lied extensively. 
Citrus powders with large quantities of additive to 
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lacilitate drying and handling have been produced com 
mercially for several vears. To date no one has demon 
strated a commercially feasible process for spray-drying 
of fruit and vegetable juice powders without use of 
additives. The hygroscopic nature of the powders and 
ease of heat damage place severe limitations on condi 
tions that may be used 

The pilot plant work at Western Branch has made 
some important advances on the spray-drying of tomato 
powder (/2). The spray drier used, although large for 
an experimental unit, appears inadequate for proper 
drying and collection of this product. Tests on larger 
units of various designs will be necessary to evaluate 
some drier design characteristics further. [Experimental 
runs have also been made with citrus juices, prune 
purees, and other products with which small amounts 
of additives have been included 

Agitated film-type evaporator. .\ new approach to 
the production of fruit and vegetable powders is being 
developed on a laboratory scale at the Fastern Utiliza 
tion Research Branch (3). In this process sugar is 
added to a juice concentrate and the water is then 
evaporated from this material in an agitated-film type 
of evaporator. Temperatures are sufficiently high to 
keep the material fluid, even when the moisture content 
is down to 2.5%. A very short retention time is neces- 
sary to minimize heat damage. In laboratory runs, 
flavor essences in a highly concentrated form and with 
sugar added were mixed with the molten dry product 
as it left the evaporator. The product was hardened on 
a chilling roll and then ground into a powder 


ECONOMIC CONSIDERATIONS 


If the fruit and vegetable powders are used for 
beverages, it is likely that they will compare very favor 
ably pricewise with the canned single-strength juices 
It appears that tomato juice powder from the West 
Coast could undersell, in an Eastern market, canned 
single-strength tomato juice from the same area. This, 
of course, is dependent upon the successful development 
of large-scale procedures for producing this powder. 

Cost comparisons of powders with juice concen 
trates are more difficult and should be evaluated for 
each specific case. In some of our preliminary estimates, 
we have not found cost differences sufficiently large to 
appear to be a major factor in the acceptance of juice 
powders. The distinct physical advantages of powdered 
products will be important enough so that the products 
may be preferred and used in some marketing outlets 

Perhaps the most serious cost competition will come 
from: powders made from sugars and other solids and 
synthetics or even natural flavoring components and 
nutritional factors. It is, therefore, essential that the 
natural fruit and vegetable juice powders have the 
highest possible quality and contain the important 
nutritional elements, and at the lowest possible cost. 


FUTURE DEVELOPMENTS 
The developments described have been used to make 
orange, grapefruit, grape, pineapple, tomato, and prune 
extract powders. The production of 100% orange and 
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grapetruit powders has now been reduced to commercial 
practice. One company is currently building a plant to 
make tomato powder; other companies are making 
puft-dried lemonade powder and pineapple powder on 
a pilot scale. 

\ market for puff-dried fruit and vegetable juice 
powders such as have been discussed is assured by the 
following important attributes. These powders have 
natural flavor combined with attractive appearance, 
especially good color. They are convenient to handle 
and use. They are versatile, being adaptable for use in 
various products in both dry and reconstituted form 
rheir reduced weight and bulk assure savings in pack 
age, storage, and transportation costs. And last, and 
perhaps most important of all, these puff-dried powders 
have excellent storage stability without refrigeration 

The puff-dried powders will find outlets in civilian, 
export, and military markets. For direct use in the 
retail markets, for example, the powders can be used 
as reconstituted juices. They can also be mixed with 
other ingredients and packaged as dry soup, stew, 
sauce, and relish mixes. 

Phe remanufacturing trade can utilize the putt-dried 
powders in a number of ways: for beverages, sauces, 
pastes, catsup, purees, ice cream mixes, and bakery 
goods. These powders can readily be used in the manu 
facture of canned and frozen foods such as soup concen 
trates, sauces, and combination dishes 
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Effect of Additives and Blanching on the 
Quality of Processed Whole-Kernel 


Sweet Corn*” 


Manuscript received June 16, 1956 


| N CANNED AND FROZEN WHOLE KERNEL SWEET CORN 
there is the problem of nutrient, flavor, and weight 
losses from the freshly-cut kernels due to extensive con 
tact with water and brines in such operations as fluming, 
washing, blanching, processing and subsequent storage 

Lindquist and co-workers (3) have reported that 
blanching on the cob prior to cutting, compared with 
blanching of cut kernels has improved the quality of 
frozen whole-kernel sweet corn. 

lhe purpose of this work is to investigate the effects 
of certain edible film formers which could be used to 
seal the freshly cut kernels and preserve their respective 
nutrients through both canning and freezing procedures 
and subsequent storage. These treatments have been 
compared with samples blanched on the cob, off the cob, 
and those with minimum contact with water 


MATERIALS AND METHODS 


Varieties. Three varieties Tendermost, Sweetangold, and 
Illinois 13 (a shoepeg type) were grown at the Department of 
Horticulture Plant Research Farm in 1954 

These three varieties were hosen for the study because of 


their difference in seed configuration which would possibly have 
from the cut kernels. (Figure 1.) 


variety was harvested at a medium 


an effect on losses 


Stage of maturity. 


indard stage of maturity 
) 


fancy and low extra st is determined by 


the trimetric sweet corn maturity test (2 
About 400 ears of eacl 
spective maturity 
Raw product preparation. The corn was husked in a F.M.( 
double the ears were washed in a rotary washer 


he unblat ( hed 


variety were harvested at each re 


husker and thet 
then passed through a TUC corn 


utter opening 


were 
ontained a 7g-inch 


cutter opening (shallow cut) 


which on one side « 
(deep cut), on the other a 1'%-1incl 

Method of treatment. Ihe treshly cut kernels of treatments 
1-8 were then placed in) pans containing about one gallon of the 
The kernels were stirred and kept in contact with 


cutter 


test solutions 


the various solutions for 4 minutes 

* Scientific Article A578, Contribution No. 2741 of the Mary 
land Agricultural Experiment Station (Department of Horti 
culture ) 

"Presented at the Sixteenth Annual Meeting of the Insti 


tute of Food Technologists, St. Louis, Missouri, June 11, 1956 
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Processing Procedures. 
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l'rocen samples 


l. %e total sugars 


2. Drained weight (4 
3. % total solids kernel portion 
4. “ total solids liquid portion 


Sensory evaluation. he canned and frozen samples were 
presented to a group of 6 trained judges who by the multiple 
comparison or variables method rated the samples for flavor 
(sweetness) and a so-called “hollowed out” kernel factor on a 
1-10 basis, 10 being perfect and 1 very poor 


Statistical evaluation. his three variety (seed configura 
tion), 2 maturity, 2 depth, 11] treatment balanced factorial experi 
ment was analyzed completely by analysis of variance 


RESULTS AND DISCUSSION 


The results of variety (seed configuration), matur- 
ity and depth will be noted for the various quality 
measurements but the main emphasis will be placed on 
the effects of the various treatments on the quality of 
the processed kernels. 

Canned corn. Percent total sugars. As shown in 
lables 1 and 2 variety (seed configuration), maturity, 
depth, and treatment significantly affected the total 
sugars im canned whole kernel corn. Illinois 13 (1.15), 
Fendermost (1.00), and Sweetangold (0.99) ranked 
The extra standard maturity 
(0.93) contained less sugar than fancy (1.17) and the 
deep cut (1.08) more thon the shallow cut (1.01). 

Variety \ maturity and variety X depth interactions 
were significant indicating the varieties reacted dif- 


1, 2, 3 in sugar content 


ferently to different maturities and depths of cut. 

\dditive treatments, 1, 2, 3, 4, 5, and 6 or blanching 
on the cob were not significantly higher in sugar than 
Check treatment \ (8) or Check treatment B (9) 
Blanching after cutting from the cob was significant), 
lower than all treatments in percent total sugars at the 
1% level. Blanching on the cob was significantly higher 
in sugar than treatments 7 and 10. 

Prained weight. \lso in Tables 1 and 2 variety (seed 
configuration), maturity, and treatment significantly 
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affected the drained weight of canned whole kernel 
corn, [llinois 13, Tendermost and Sweetangold ranked 
1, 2, 3in drained weight. The extra standard corn gave 
a higher drained weight than the faney pack. 

Variety \ maturity interaction significance indicated 
one variety increased more in drained weight than 
another with advancing maturity 

Check \ and B were not significantly different and 
treatments 1-7 were not significantly higher in drained 
weight than either check. 

Blanching on the cob was significantly higher in 
drained weight than all other treatments at the 5% level 
This amounted to an increase of 4% over the mean 
drained weight of the other treatments. 

Treatment 10 blanched after being cut from the cob 
Was significantly lower than treatments 1, 2, 5, 8, 9, and 
11 at the 1% level 

Percent total solids kernel portion. As seen in Tables 
1 and 2 variety and maturity significantly affected the 
total solids content of the canned kernels. Treatment 
Hlinois 13, 


Sweetangold and Tendermost ranked 1, 2. 3 in percent 


and depth have significant etfect 
total solids. The extra standard corn was higher in 
solids than the faney. 

The variety X maturity interaction significance indi 
cated a different rate of increase in total solids among 
the varieties 

No statistical significance could be demonstrated 
among the total solids of the 11 treatments 

Percent total solids liquid portion. It was felt. by 
exanuning the percent total solids of the liquid portion 
an estimate of leaching in storage could be determined 

\s seen in Tables 1 and 2 maturity and treatment 
affected significantly the liquid total solids at the 1% 
point. Variety was significant at the 5% point but 
depth had no apparent effect on solids content of the 
liquid, Total solids in the liquor increases with ma 


turity. Hlinois 13, Tendermost and Sweetangold ranked 


TABLE 1 
Mean values of the various determinations 


Fact total | Drained 
wt 
gms.) 
Treat 
1.1 17 
t 18 
l¢ 
1 
) 
Ny ] 
1.14 44 
L.S.D. fort 
4s 
t 
Va et 
Te st 
Sweetans 4.41 
Matur 
Far 7 1 
Extra S 3.5 
4 Depth 
Shallow 1 ns 
Dee ns 


Frozetr 
tot solul tot 
hquid kerne 
4.14 ‘ 
49 18 ; 
13.8 x 
4 4.5% 
5 6% 
5.0 ) 6.1 
7 4.9 x4 13.87 7.01 + 
t 5.04 
4.0 4 ) 27.1¢ ¢ 
4 31.70 l 
ns ns ns 7.82 4.8 
ns ns 5 


| 
| 
Canned 
‘> tota t 
4.67 
' Average of only 6 values 
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TABLE 2 
Mean square values of the various determinations 


( 


I Dr 

Preat 
Variet ( 1.01 
Mat 
Ir \ j 
M 6.15 
Treat 
Variet Mat t 44 
Maturit Dept 4 

t 
1, 2, and 3 in percent total solids in liquid. Apparently lreatment 10 and 11 were significantly higher (3.80) 
the variety that contained the highest percent total solids than all others in percent total sugars. Treatment 9 
of the kernel also had the highest liquid total solids which was only lightly washed was significantly higher 

Variety maturity, maturity depth, variety than treatments 7, and 8 and the same as treatments 
depth and maturity treatment interactions were 1-6, at the 56% level. These last treatments afforded 
significant indicating a great deal of variability was the same protection against sugar loss as an unwashed 
present in the various factors which effect liquid total but blanched sample 
solids rained weight percent f put-in weight 

The sample blanched in steam (4.89% solids) was Drained weight of frozen corn (Tables 1 and 2) 1s sig 
significantly lower than all other treatments in liquid nificantly affected by variety (seed configuration), ma 
solids. Treatments 5, 7, 8, 9, and 11 were not signifi turity, and treatment. Illinois 13 (95.04), Sweetangold 
cantly different in liquid total solids which indicates no (93.87). and Tendermost (92.20) ranked 1, 2, and 3 


particular advantage in blanching on the cob to reduce in drained weight. The drained weight of extra standard 
leaching during storage corn (94.80) was higher than that of fancy (92.50). 
Percent soluble solids of liquor. This test was also The variety naturity and variety depth inter 
used to determine if leaching in storage could be re iction were also significant 
duced by any of the treatments. In Tables 1 and 2 Drained weight of treatment 11 was. significantly 
variety (seed configuration), maturity and treatment higher than any of the other treatments at the 1% level. 
The drained weight was 97.3% or 4% higher than the 


significantly effected percent soluble solids at the 1% 


level. Tendermost, Hlinois 13 and Sweetangold ranked 


mean (93.3) of the other 10 treatments. ‘Treatment 6 
intly lower than 11 at the 1% level was 


] 


1, 2, and 3 in soluble solids of liquor. The soluble solids Uthough signifi 
significantly higher than treatments 3 and 10 and was 


were higher in the liquor of extra standard than the 


numerically highe he unwashed sample. 


fancy maturity pa k 


Variety depth and variety * maturity interaction he unblanched sample (90.41) showed considerable 
were significant at the 1% level indicating the varieties breakdown and was significantly lower than all treat 
responded differently to depth and maturity ments at the 1% level with a 10% loss from the original 

here was no significant ditterence between treat we ight ofcorm placed in the frozen pac kage 


ments 1, 2. 3, 4. 5. 6. 7, and 11 which show no advan Percent total solids kernel portion. Variety and ma 


tage to blanching on the cob from this aspect turity as shown in Tables 1 and 2 have a highly signifi 
The sample blanched off the cob was significantly cant effect on total solids in the kernel with variety 
lower than all other treatments in percent soluble solids Ilinois (32.18). Sweetangold (27.01), Tendermost 
(26.10) ranking 1, 2, and 3. The extra standard corn 


of the liquor 
Check treatment B (9) was significantly higher than averaged 31.70% solids while the 


treatment & and treatment 11 25.16% total solids 


Sensory Evaluation. There were no significant flavor 
among Variety maturity and variety depth interactions 


fancy cor averaged 


¢ 


lreatment was significant at the 5% level. 


or “hollowed out” kernel factor ditferences 


treatments were also significant 


Frozen corn. Percent total sugars. In Tables 1 and Phere was no significant difference between the checks 
2 variety, maturity, and treatment had a_ significant and treatments 1-7, The sample blanched on the cob 
effect on percent total sugars of frozen corn Hhinois 13 was the same in total solids as treatments 2, 3, 4, 5, 8, 
(3.62). Tendermost (3.22), and Sweetangold (2.84) and 9,’which were blanched for 2! minutes im steam 
ranked 1, 2, and 3 in sugar content. The fancy corn had after cutting from the cob 
a higher sugar content (3.40) than the extra standard The nonblanched sample (simulated fresh sample ) 


corn (3.06). showed the highest total solids of 30.31% but was not 

Variety * maturity, variety depth and maturity significantly different from treatments 2, 4, and 11. 
treatment interactions were significant at the 1% Percent soluble solids liquid portion. As seen in 
lables 1 and 2 variety, maturity, depth, and treatment 


level 
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had a significant effect on the percent soluble solids of 
the liquor from the drained frozen corn. Variety Illinois 
13, Tendermost and Sweetangold ranked 1, 2, 3 in per- 
cent soluble solids of the liquid portion. The extra 
standard corn showed a higher percent soluble solids 
than the fancy. The deep cut had a higher solids con 
tent than the shallow cut. 

rhe variety maturity and maturity * depth inter- 
actions were significant. Treatment 10 exhibited the 
highest percent soluble solids value which was signifi 
cantly higher than all other treatments. This indicates 
considerable physical breakdown this unblanched 
sample \lthough there was a significant difference 
between Check .\ and Treatment 1, none of the other 
additives reduced the loss from leaching in the frozen 
com 

Sensory lvaluation. \s seen in Table 3 treatments 
? 4+. 5, and © are not significantly different in flavor 


TABLE 3 
Mean sensory panel scores (flavor) of frozen corn 
for the 11 treatments 


Pre 


from the samples blanched on the cob. Samples 1, 3, 


the sample blanched on the cob at the 5% level 

There were no significant differences between treat 
ments in the “hollowed out” kernel factor. Sample 
means ranged from 7.95 for treatment 4+ to 6.98 treat 


8, ¥ and 10 were significantly lower in flavor than 


ment 10 
SUMMARY AND CONCLUSIONS 


Canned Corn 

1. There was no significant difference in percent 
total sugars among the additive treatments, the 
controls, and the sample blanched on the cob 
Treatment 10, the sample blanched 2" minutes 
in steam after cutting, was significantly lower in 
sugar than all treatments and controls at the 1% 
level 


2, None of the additives and controls could be demon- 
strated as being statistically the same in drained 
veight as the treatment blanched on the cob. This 
treatment showed a significant increase of 4% in 
drained weight above the mean drained weights 
of the 10 other treatments. Steam blanching of 
cut kernels was significantly lower in drained 
weight than 7 out of the 11 treatments at the 1% 


level. 

3. Treatments and blanching techniques used had no 
significant effect on the percent total solids of the 
processed kernels, 

4. None of the additives or blanching on the cob 


could be demonstrated as reducing leaching in 


storage 
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5. There were no significant differences in flavor and 
the “hollowed out” kernel factor among the vari 
ous treatments 


Frozen Corn 
] 


1. Percent total sugar in the corn blanched on th 
cob and the unblanched sample were identical and 
significantly higher than any of the other treat 
ments. Treatments 1-6 were not significantly dil 
ferent from Check B, a lightly washed sample 
Treatment 7 and Check .\ were significantly lower 


than Check B at the 1% level. 


~ 


lhe drained weight of frozen corn blanched on the 
cob and then cut showed a significant increase oi 
4% over the mean value of the other 10 treat 
ments. 

3. There was no significant difference in percent total 
solids of the kernels among treatment 2, 2% 1..M 
pectin, treatment 4, 2% CaCl, and 2% LL.M 
pectin, treatment 11, blanched on the cob and 
treatment 10, the unblanched sample which had 
the highest percent total solids in the kernels 


+. Treatment 2, 2% L..M. pectin, treatment 4, 2” 
CaCl, and 2% LL.M. pectin, treatment 5, 2% CaCl 
and 2% C.M.C. and treatment 6, 2% L.M. pectin 
and 2% C.M.C. were not significantly different in 
Havor (sweetness) from the sample blanched on 
the cob. There was no. significant difference 
among treatments as measured by the “hollowed 
out” kernel factor. 


Variety (seed configuration) had a very pronounced 
effect on the factors studied, with canned corn the 
highest quality at equal grade levels was in Illinois 
13, second—Tendermost and third—Sweetangold. In 
frozen corn Illinois 13 was also highest with Sweetan 
gold and Tendermost alternating depending on the 
factor studied 

Maturity had a very important effect on quality with 
the faney packs sweeter but lower in drained weights 
and percent total solids. 

The deep cut samples were generally higher in sugar 


and drained weights. 
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rENING OF MANY FRUITS AND VEGETABLES by 
lonizing radiations is one of the problems encountered 
in emploving the radiation process to extend the storage 
life of fresh produce rs When the chemical changes 
involved in softening of fruit and vegetable tissues by 
radiation have been determined, methods for retarding 
this undesirable reaction might be developed SINCE 
tissue firmness is attributed largely to intercellular 
pectic substances (7) a study was made of the changes 
which oecur in the pectic constituents of fruits and veg 
tables irradiated with gamma ravs. Such information 
would contribute to a better understanding of the effects 
of radiation on foods and it might be of value in further 
Ing successful application of radiation processing to 
fresh produce 

Sottening of plant tissue has been correlated witl 
pectic changes by numerous studies of physical and 
chemical changes in fruits and vegetables under various 
conditions \ conversion of protopectin to soluble 
pectins and a reduction of total pectin substances have 


been associated with the softening of vegetables during 


cooking (5), with texture changes in fruit) during 
maturation and with texture changes fruit 
during storage (/, 6). In every case, as the pectic ma 


terials were converted to less complex units, a decrease 
in firmness of the plant tissue was apparent 

lhe effects of radiation on starch containing cells of 
the potato tuber have been studied by Roberts and 
Proctor sing miucre chemical methods thes re 
ported an alteration in the pectinaceous materials of the 
middle lamellae, which resulted in a softening of the 
tissue. Unlike the action of heat, irradiation did not 
cause a breakdown of the cellulose containing cell struc 


} 


ture or change the form of the starch granules. No 


quantitative measure of texture changes or pectic alter 
ations were ported 

Pectic transformations were implicated in- radiation 
induced softening of fruits and vegetables. This in 
vestigation was undertaken to determine quantitatively 
the effects of gamma radiations on pectic constituents of 
apple and carrot tissue 


EXPERIMENTAL 
Jonathan apples from the departmental storages were used 0 
this experiment Carrots were purchased fresh through = the 
University Food Stores \ll irradiations were performed by 


vamma ravs from the Cobalt-60 source at the University of 
Michigar Apples were irradiated at 0. 0.5 x 10°, 1.0 x 10° and 
1.5 x 10° rep; carrots at 0, 0.5 x 10° 1.0 x 10%, 1.5 x 10° and 
2.0 x 10° rep. Each treatment consisted of 8 to 10 randomly 
selected fruit or roots 

Quantitative texture measurements. Apple textures were cde 
termined with the Magness-Taylor pressure tester using a 744 
inch head. Carrot texture was estimated from Tenderometer 
readings of 100 @. of '4 inch diced cubes of the roots 

‘Journal Paper No. 1926. Michigan Agricultural Experi 
ment Station, East Lansing, Michigan 
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Extraction and precipitation of pectic substances. I’ectic sub 


tances ere extracted a rrecipitated by the methods out 
by Kertesz 
\ 500 sample r carrot tissuc vas used for each 
es ee The weighed tissue was sliced into boiling 95% 
ethanol. The alcohol v ! is predetermined to give a final 
xture containing 70 ( e mixture was simmered 
r 5 minutes. allowed t t 1 for 18 rs, and then further 
ichvdrated with 95% et ind ether. The alcohol insoluble 
vere dried at 140° I 60° ¢ ind pulverized in a Wiley 
alcohol insoluble 1 es el xtracted twice with 
iter to remove pectit <tracted twice with 0.5% ammonium 
i to ren pectat 1 nally extracted twice with 0.05M 
| ri acid at 185 | R5° ( t remove protopectin 
ch of the xtracts i recipitated by adding two volumes 
95% ethanol containing a quantity hydrochloric acid cal 
to ma 0.05 loric acid Phe 
ecipitate vere collect arden lier paper using suc 
tor Che precipitat ished with 700 ethanol, dried at 
167° (75> ( il thet vectic substance con 
tent of apple and carrot t re expressed as milligrams per 
100 grams of tres} rh] + 
Relative viscosity measurements. (): ercent aqueous solu 
tions of the precipitat t pH 6.0 were used for determining 
lative viscosity ( I ske modified Ostwald viscosi 
meters were emplove t | (30° ( 
Calcium pectate content of precipitates Purity of the alco 
precipitates is termined by t calcium pectate method 
RESULTS AND DISCUSSION 
(Changes in texture of apple tissue exposed to vari 
is gamma ray doses are shown in Figure 1. The 
values shown for each treatment are averages from 10 
fruit. Three determinations were made on each fruit. 


Figure 2 shows the effects of gamma radiation on carrot 
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Figure 1. Effect of gamma radiation on texture of apple 
tissue. 
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tissue. The values are averages of 3 determinations on 
representative samples from each treatment. 

Resistance of carrot tissue to texture change by 
irradiation is greater than that of apple tissue. This 
greater resistance is due to the presence of considerable 
amounts of supporting hbers, largely cellulose and hemi 
cellulose, which have been shown to be unaltered by 
radiation doses of 2.0 x 10° rep (4) 

Protopectin, pectate, and pectin content of gamma 
irradiated apple and carrot tissue are shown in Figures 
3 and 4, respectively. In both cases, a breakdown of 
protopectin to pectates and soluble pectin occurred. .\ 
decrease in total pectic substances, which is the sum of 
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Figure 2. Effect of gamma radiation on texture of carrot 
tissue. 
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Figure 3. Effects of gamma radiation on pectic substances 
in apple. 
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the 3 fractions, indicated a breakdown of pectin and 
pectates to simpler non-pectic materials. ‘The most 
extensive changes occurred the protopectin) com 
ponent which was almost completely destroyed at the 
highest dose levels. Since insoluble pectic materials 
maintain cellular adhesion in plant tissues, the destruc 
tion of protopectin by ionizing radiations appears to 
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Figure 4. Effects of gamma radiation on pectic substances 
in carrot itssue. 


be the cause of radiation induced softening of fruits and 
vegetables. Alteration of protopectin in the intercellular 
areas allows the tissue cells to separate and loss of 
texture results. 

Relative viscosities of the 3 pectic fractions from 
irradiated apple and carrot tissue are shown in Table 1 
The viscosity decrease of all fractions indicated that 
depolymerization occurred during irradiation. de 
struction of all pectic substances probably took place 
simultaneously, but protopectin, having the most com 
plex molecular structure, was reduced most rapidly 

Table 2 shows the percent calcium pectate content oi 
the various pectic fractions. The values ranged from 
77 to 9O%, meaning that 77 to 90% of the alcohol 
precipitates were pectic substances. The radiation treat 
ments did not significantly alter purity of the precipi 
tates 

TABLE 1 
Relative viscosity changes in pectin, pectate, and protopectin 

from gamma irradiated apple and carrot tissue 


Radiatior Pectin Pectate Protope 


TABLE 2 


Percent calcium pectate content of alcohol precipitates from 
gamma irradiated apple and carrot tissue 


Radiatior Pectir Pectate Protopectit 
lose 
Rep x 10") Apple Carrot Apple Carrot Apple Carrot 
7R R7.4 84.4] 1 $ 
x 7 RH.67 85.41 x 
8 l 79.21 7 


— 

50 

1400 

1200 

dose 
(Rep x 1%) Apple Carrot Apple Carrot Apple Carrot 


OF RADIATION ON 


SUMMARY 


\ relationship is mdicated between radiation induced 
soltening of apple and carrot tissues and the changes 
which occurred in the pectic substances. Gramma radi 
ation caused a decrease in protopectin and total pecty 
substances Soluble pectin and pectates increased 
hese changes were a companied hy dey Ivmerization 
of the pectin, pectate, and protopectin molecules as mdi 


cated by a decrease in 1 itive viscosity of the 3 fractions 
LITERATUI CITED 
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Characteristics of Electron-Irradiated 


Meats Stored at Refrigerator 
Temperatures 


Mo 

SIDERAR! reEREST has cle 
veloped in the use ionizing radiation for the steriliza 
tion «of ods. The literature on radiation as a means 
lor preserving food vithout cooking has developed 
rapidl especially that pertaining to the immediate 
ettects ! irradiation n the color, odor, and flavor ( 
odstutts. Lloweve ittle information has been pub 
lished pertaining to the physical changes and the keep 
ng qualities diated meats stored hoor extended 
periods of time 

Pratt and Eklund have briefly reported on the 
storage of beef irradiated with gamma rays at 2,000,000 


rep. Their beef was stored for a period of 5 months at 
ind 37 ¢ vnell eft al reported the 
properti s of beef stored tor a period of one month at 
37 iter a gamma irradiation at 3.5 million rep 
llannat reported on the odor and visual changes 
which take place in irradiated beef on storage for z 
vears, but did not taste his products 

When we entered into an extensive irrachation pr 
yram) several vears ago, one of our first experiments 
was «le signed to evaluate tl keeping qualities of irradi 


ated meats from different species of animals, including 
both with different 


methods of processing 1] 


skeletal and organ meat cuts, and 


1s pape r reports some ot Our 


hndings 


PROCEDURE 


Meat cuts from different animal types were selected 


and were obtained in both the 
They were placed in het 


quality and variety. 
and cured condition 
metically ans ) to irradiation 


Phe in Table 1 


The irradiation procedures were carried out in_ the 


sealed containers (« prior 


methods for processing are outlined 


laboratories of Tlectronized Chemicals Corporation, 


using a 2,000,000 volt Capacitron electron generator as 


1 
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lechnolog1 ts st Louts. 
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PECTIC CONSTITUENTS 601 
26. 637 (1934 
} \ B. Phe compa ect 
| tl starcl Wig 
(1955 
SIMI G. Chemical and histologi 
| studi teg! ell membrane ma 
s 1 \ t re I d Research, 6, 
189 (194] 
STI E. | B C.. 0 \ W. A. Changes in 
t hst matoes iring storage food 
10 (1 95 
\ ( Hist vical changes 
{dvances 
J. F. Kirn, W. M. Urbain, H. J. Czarnecki 
Research Laboratories, Swift & Com- 
ny 
he radiation source é t radiation was con 
troll either 1.45 million rep 
2 t the ter ! lhe samples 
ere d during the irradiation with either 
te ice t itain temperatures at 1° ¢ 
r unfrozen samples and —29° C. for the frozen. After 
irrachation the samples were stored at oe 
| he sample 5S were ¢ iluate | le ptically initially 
the first or second day following irradiation by a 
panel. usual f six members. | sample was graded 
iwcording to pigment « r, odor, and flavor based on a 
scale of 9 and 10 for ellent,7 ai Ps desirable, 5 and 6 
! ptable, 3 and 4 l and 2 poor or repulsive. 
lhe samples were prepared for the taste panel evalu- 
ition by heating the precooked irradiated samples in an 
ven until thoroug! ir the case of raw pork 
sausage, hamburger, bacon or steak, by broiling 
Subsequent evaluations were made as indicated in 


RESULTS 
Color. red pigments of all the canned 
meats showed irradiation dam 


storage until all prod 


raw ive but recovered on 


other than beef liver exhibited 


ucts 


desirable pigmentation. All raw beet and beef products 


were given lower numerical grades than were given 
to comparable pork or pork products. Beef, both 
broiled and roasted, showed abnormal change of the 


pigment with time from the usual brown cooked appear- 
to pinl 


quite unstable in air an 


anc a bright lace pigments were 
a few minutes. 
Cooked pork and veal, as is lamb, showed simi 
lar tendencies to take on this pink pigmentation with 
time but not to the same degree as did beef. 

Texture. Phe pr ducts, both the precooked and the 
raw proce ssed sample 


Beet liver, the one exception, exhibited a state 


were in general of very good 


texture 


of extensive shrinkage with the expression of con- 


| 
| 
| 
ht 
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TABLE 1 
Preparation procedure 


Refrigeration 


No Product Preparation Can type' 10° Rep = (during irradi 
ation) 
Beef Steaks (with salt 6 mm. thick sirloin strip, raw rp 2 Ice Chilled 
Beef Steaks 6 mm. thick sirloin strip, raw TDI Ice Chilled 
Hamburger 6 mm. thick, ground beef, raw rp 4 Frozen 
; Hamburger Broiled to medium, well done, internal temperature of 68° ¢ Aluminum 1.45 lee Chilled 
Hamburger 6 mm. thick, .1% deoxygenase and glucose hamburger, raw 2 Ice Chilled 
Hamburger 6 mm. thick .1% monosodium glutamate, raw rpt 2 lee Chilled 
Hamburger 6 mm. thick .1% succinic acid, raw rpt 2 lee Chilled 
8 Hamburger 6 mm. thick. 250 sodium ascorbate and citric acid, raw rpt 2 Frozen 
Beef Roast Roasted to internal temperature of 60° ( Rib roast Aluminum can 1.45 Ice Chilled 
Veal Roasted, well done to internal temperature of 82. Cut 9.6 mn Aluminum can 1.45 Ice Chilled 
thick 
Pork Roasted, well done to internal temperature of 88 Cut 9.6 mm Aluminum can 1.45 Ice Chilled 
thick 
Lamb Roasted, well done to internal temperature f 85° ¢ Sliced 9.6 Aluminum can 1.45 lee Chilled 
mm, thick 
Chicker Cooked thoroughly to mternal temperature of 88 ¢ Both white \luminum cat 1.45 Ice Chilled 
und dark meat included 
i4 Liver, Beet 16 mm. sheed tresh, raw Aluminum can 1.45 lee Chilled 
Pork Sausage Bulk sausage, raw \luminum cat 1.45 lee Chilled 
16 Pork Sausage Cooked, well done, 9.6 mm. thick \luminum car 1.45 Ice Chilled 
Corned Beef Hast Hash containing potatoes, onions, salt, pepper, sugar and curing Aluminum can 1.45 Ice Chilled 
gredients. Heated at 81 ©. t in internal temperature f 
os 
18 Ham Cut 9.6 mm. thick Aluminum can 1.45 Tee Chilled 
19 Bacon Two strips, raw Aluminum car 1.45 lee Chilled 
Cured Pork Shoulder 16 mm. thick, Cooked to minimum of 57° ¢ Aluminum car 1.45 Ice Chilled 
comminuted 
Franks Cooked. 9.6 mm. thick Aluminum car 1.45 lee Chilled 
'TDT designates the tin plate thermal death time can obtained from the American Can Company having the following dimensions diameter 63.5 mm 


inum cans were of Norwegian manufacture and had the following dimensions liameter 81 mm., depth 11.1 mm. Both cans were 


depth 9.5 mm 


lacquer lined. Only the TDT cans were vacuum closed 


siderable meat juices. There was evidence of protein tain bacteria and this could be considered as an atypical 
change in the raw beef samples which manifested itself circumstance. However, it avoided any hazard to the 
after extensive storage as small needle-like crystalline tasters from C/. botulinum or other potentially danger 
clusters, particularly in the connective tissues. X-ray ous organism in the event that the irradiation process 
diffraction and ultra-vielet absorption investigations did not accomplish sterilization. It was believed that 
proved the material to be pure L-tyrosine. While found useful information could be developed despite these 
extensively throughout raw beef product, this crystal- relatively mild storage conditions. 
line amino acid was almost entirely absent from raw An explanation for the extreme bitterness in raw 
pork and was completely absent from all precooked beef samples was sought. The fatty acids and Initial 
product Peroxide Values as determined by the method of Rock 
Flavor. In general, irradiated meats have a ten wood ef al. (4) (Table 3) indicated that the flavor as 
dency to recover flavorwise as well as colorwise on scored by the panel did not show any regular correla 


holding under anaerobic conditions. The improvement 
TABLE 3 


Comparison of free fatty acid and peroxide values with 
flavor scores after 1800 days storage at 7 C. 


was found to take place over a period of 10 to 30 days; 
however, further aging did not improve the quality. 
Pork, lamb, and chicken showed the smallest flavor 


changes and decreasingly so in the order listed. ginny 

Beef products, raw, cooked, cured or salted all N Product 
exhibited an extremely bitter flavor in addition to those per 1000 g 
flavors usually attributable to irradiation I Beef with salt 1.6 23 

Chicken, lamb, fresh pork, and bacon were not bitter, 4 
nor did they have a bitter after-taste. These products ‘ Hamburger, broiled 1.6 2.3 
did have a slight irradiated flavor but were considered 7.9 
not too “objectionable” by the taste panel. The cooked ‘ Hamburger .1% Monosodium cies ‘ 
lamb was described as being “strong” in flavor. 7 hearer 1% Suceinic oe 

Acid 11.8 

Lhe bacon, raw and precooked pork ausage, pre ) 
cooked lamb and chicken were in remarkably good con- 1¢ Veal, Roast 16.8 7.7 5.0 
dition for 5-vear-old canned meat products. The con- 1's 15.0. 
tainers showed no evidence of being attacked by the Reset 
product and lacked the metallic taste quite frequently 15 Pork Sausage (raw) 1.3 19.2 6.5 
associated with long time canned meats. It should be +! 
pointed out that storage of these products was at 7° ¢ 18 Ham 13.4 34.0 3.75 

which temperature-wise is a relatively mild condition Shoulder 


Storage at 77> C probably pre vented the growth of cer- 21 Franks 2.6 5.0 4.25 


RADIATED MEATS STORED AT REFRIGERATOR TEM LT I O03 
TABLE 2 
Organoleptic evaluation results 
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The ther ere rradiated x 
tion with quantities of either free fatty acids or per LITERATURE CITED 
oxides present in the product. The bitter flavor seemed 1. Browne t, L. E., ¢ Eng. Res. Inst., University of Michi 
to correspond approximately to the amount of tyrosine gan Progress Report No. 5 (COO-196) 1953 
present on the surface of the meat. Since tyrosine is ». Hannan, R. S. Food Investigation Special Report No. 61, 
t ntit if ndustr 
tasteless, however, the bitter flavor must be due to Dept. of Scientific and Industrial Re arch. H. M. Sta 
tl = tionery Office, London, 1955 
other tactors 
3. Pratt, C. B., anp O. F. ( Frozen Foods, 16, 
In conclusion it can be stated that meat samples (No. 10) 50 
which have had some heat processing prior to irradia- $, Reckwoop, B. N., RAmssottom, J. M., MEHLENBACHER, 
tion vielded the more desirable product on long storage V.C. Ind. Eng. Cher Inal. I 19, 853 (1947) 
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A Continuous 
Fruit Juices’ 


Moanuscrig 


| THE FIELD concentrated and dehydrated 


are assuming a position of ever-increasing 


Witness the 


powdered cottee, 


pre ducts 
importance, growth in frozen juice concen 
trates, soup mixes, and dehydrated 


name a few. In keeping with this 


mashed potatoes, to 
trend, powdered fruit juices of late have been the object 
ot very considerable interest. At least one mpany has 
producing powdered citrus juices commercially 
\rmy Quartermaster Corps is par- 
1 the fruit juice powders 


it weight and excellent keeping 


beet 
10 lhe 


j 
ticularly interested i use of 


because of their ligt 
properties 

\ batch technique for the preparation of powdered 
shelf 


0). 


ipple and grape juice products using vacuum 


drving has already been described by the authors (5, 
Juice reconstituted from these powders possesses excel 
lent flavor, and storage tests show that when packaged 
the powders keep satisfactorily for over 


with a desiccant 
3 months at 


year at F 
LOO” 37S 


(22.8° CC.) and over 6 


(37.8 ( 


THE PROCESS 


Because vacuum shelf-drying ts a relatively expensive batch 
thods of drying were The 
uum type drier used to produce citrus 


for the 


operation, continuous me investigated 
continuous belt, high-va¢ 


powders 


commercially could probably be used 
noncitrus juices. However, this type of drier is relatively expen 

1 \lso many of 
as they are 


taken 


sive and ts best suited to large-scale production 


the nonecitrus juices do not require high vacuum 


less heat sensitive \ ditferent approach was, therefore 
VI 


in this work 


concentrate ts 


In the process developed, 
dried under moderate vacuum and at high temperature to 


sweetened Juice 


quickly 


a motsture content of 2 to 252° in a special type of evaporator 
while remaining in a molten state. It is pumped out of the evapo 
rator, mixed with a metered quantity of high-fold essence," and 
chilled quickly on rolls to form thin brittle flakes which, after 
crushing, constitute the final product. One gallon of high-fold 
essence contains the aromatic volatile flavoring constituents of 


about 1000 gallons of fresh juice Che finished powders yield 
reconstituted juices which have pleasing natural color, flavor, 
ind aroma 

\ small integrated prototype plant using this continuous 
process has bee oper ted at the Eastern Regional Research 
Laboratory with a production rate of thirty pounds of powder 
per hour. So far thi plant has produced powders from 
ipple, Coneord gray wid Montmorency cherry juices, and its 
ise will also be extended to other fruit juices. 

the tow sheet (Figure 1) and photographs (Figures 2 and 
}) depiet the continuous evaporative drying process and equip 
ment In the foll i! description the numbers are those 
ippearing in these figures. The most important piece of equip 
ment is the mechanically agitated thin-film evaporator (No. 4) 

Preserited at the 16th Annual Meeting of the ‘Institute of 
Food Technologists, St Louis, Missouri, June 12, 1956. 


Research Branch, 


\ laboratory of the Eastern Utilization 
\gricultural Research Service, U. S. Department of Agricul- 
ture 
Essence is at jucous Concentrate of the naturally occurring 
volatile flavoring constituents obtained from fresh juice by a 
developed it the kastert Regional Research Labora 


process 


tory 


Process for Dehydrating 


604 


Victor A. Turkot, Roderick K. Eskew and 
Nicholas C. Aceto 
Eastern Regional Research Labora 


tory,” Philadelphia 18, Pennsylvania 
CONCENTRATE BACK 
TO 
® @ 
METERING 
PREHEATER 
| EVAPORATOR 
| 
METERING 
ESSENCE | | 
CONTAINER Tr SIGHT GLASS 
S © PROOUCT 
PUMP 


FLAKER 


CHECK VALVE 


© 


FLAKES 
MIXER 
Figure 1. Flow sheet of the process. 
Various designs are offered by several firms in the Unites 
States; the one used in these studies was a laboratory-size unit 


ot the Turba-Film Evaporator“ manufactured by the Rodney 
Hunt Machine Company of Orange, Massachusetts his 
evaporator consists of a vertical hollow cylinder with a jacket; 
within the cylinder rotates an agitator having three straight 
vertical fins or blades These blades clear the wall by about 
0.030 inch and serve to keep the material being processed it 
wall The agitator he 


thin turbulent film against the r.p.m. Cal 


varied between wide limits. The discharge end of this evaporator 


design in 
his result 


from the original 


viscous molten product. 


was changed somewhat 


facilitate flow of the very 


was achieved by replacing a l-inch diameter outlet tube with a 
3-inch diameter sightglass above a short cone that extends right 
to the inlet of the discharge pump. On a commercial-size unit 
this modification might be unnecessary. Feed from a tank (Ni 
1) is metered by a pump (No. 2) through a preheater (No. 3 
and enters the top of the evaporator. It flows down the inner 


wall by gravity, at the same time being carried around the wall 


descends in a 


by the action of the agitator, so that it actually 

flat spiral path to the bottom of the tubx Phe teed makes only 
a single pass; by the time it reaches the bottom of the tube it 
is tully concentrated. It drops through the ghtglass and is 


discharged by a positive delivery pump (No. 5). Immediately 


downstream from the pump a sufficient quantity of approxi 
mately 1000-fold essence is injected continuously into the pipe 
line carrying the concentrate so that the ratio of essence cor 
stituents to solids is about the same as it is in fresh juice 
assuming no losses during processing. The product enters a 


centrifugal pump (No. 6) whose function is to insure complet 


mixing and is then fed into the nip of a pair of revolving chillec 
metal rolls (No. 7) which reduce it to small brittle flakes 
approximately 0.015 inch thick Approximately seconds 
after the feed enters the evaporator it is delivered from. the 


rolls as dried flakes. The flakes are coarsely crushed and thet 
sealed in 4 
11, 12) 
To prevent the hygroscopic dried products frem picking up 
which the flakes or 


ounce cans with an inpackaged desiccant" (5, ¢ 


moisture and caking, all operations in 


‘Mention of trade name or company in this paper does not 


imply it is recommended or endorsed by the U.S.D.A. over 
others not mentioned. 
* Nine grams of pelleted calcium oxide (Desiccite 30 made 


by Filtrol Corp.") in a heat-sealed envelope of dust-tight. vapor 
permeable paper (Promset 831-X made by Mid-States Gummed 


Paper Co.") 


FOR 


Figure 2. General view of apparatus. 3, preheater; 4, evap- 


orator; 5, product pump; 6, centrifugal (pump) mixer; 7, 
flaking rolls. 

ra tn ire srried out in a roon 
vhere the relative tintained at about 10% 

PREPARATION OF FEED MATERIAL 

Juice concentrat Phe starting material for making tl 
powders is the ju ts¢ \pple juice was prepared fron 
purchas ipples; grape juice came trom commercial suppliers 
either t ich il the cherry ‘ is a com 
mercial pa ty eve that tf ( ired of 
froze re the t pacl they can he 
expect t t erat t itment rocessing 
itl t dama 

Phe t Ct i tinuous essence 
recoy it’ | stripped of its volatil 
iroma pect lterec i vaporated unde 
vacuum to about 75% lie Sugar (sucrose) is added in 
umount eq the lids for apple, 500 fox 
ind about 50° rry [his crose added fe 


5, product pump; 6, cen- 
Essence is introduced 


Figure 3. Close-up of apparatus. 
trifugal (pump) mixer, 7, flaking rolls. 
through narrow tube at right center. 


DI 


HYDRATI 


thre 
ret 
Wig 
that int 
‘ ‘solids 
ay either be 
r added to 
With appl 
taric acid re 
gar-acid 
ith cherry ju t t ssal 
High-fold essen<e. t tent of the dried 
roduct e! gh t t ill quantity of 
of the 
hout 1000-fold 
| 1000-1 ld essence 
trate Phe 
his ractionating 
steel Pro 
[is t | Development 
! feed and 
oximately 
46 inches, 18 . t feed point 
| rates trom 
2% mil Wit re was little loss 
tituents t With Concord 
e, indicating t t the design of 
t tabl vder, as well 
ers tail t nee, contained 
itural fruit titut to beverage and 
4 
OPERATING CONDITIONS 
lata are presented in Table ng typical values 
ot the operating imables ed lhe conditions 
sed were quite similar r all three of the yuices. One 
of the intial dithculties encountered in operating the 
evaporator Was es Causes 
holdup of concentrate in the evaporator tube and also 
rreatly reduces the dis ge rate of the pump with 
consequent heat damage to the product. To overcome 
oaming, p-p-m st ls in the feed) of 
Dow Corning Ant \l sion" was added to 
the concentrate st 1 Mixture Was agi- 
d continuously to pre ent sevgregatiol 


\nother problem hich had to be overcome was 


leakage of air into the ¢ rt wh the discharge 
pump and piping. Such leakage ris rough the pump 
suction opening and prevents the concentrate from 
entering the pump; the result is prolonged retention in 
the Vaporator and heat lamage 

Phe discharge piping nad the pump itself, particu 
larly around the sl iit ust be tree rom leaks before 
satistactory operation can be assure 


SIGNIFICANCE 


The economic feasibility of drying and marketing 
fruit juice powders has already been demonstrated in 
the case of orange and grapefruit he cost of equip- 
ment to dry noncitrus juices by the evaporative tech 


nique presented here would be approximately one-fifth 


the cost of the drving equipment ot the same capacity 
used for making citrus powders. Also the operating 
cost of the ey iporative ryving equipment should be at 


most no higher than tl used for citrus 
g 
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TABLE 1 


Operating conditions for continuous dehydration of fruit 
juices using mechanically agitated thin-film evaporator 


particularly since the maintenance of high vacuum ts 
not required. This fact coupled with the lower invest 
ment in equipment should result in a drying cost per 
pound of product equal to or less than that for the citrus 
powders Vherefore, the authors believe the pre aluction 
of full-flavored fruit powders from the less heat-sensi 
tive juices using the evaporative drying technique 
presented here may hold promise of commercial success 

The physical form of the product from the evapora 
tive process—small thin flakes—is such that a_ fairly 
short reconstituting time is achieved along with a de 
sirable high bulk density. This bulk density, about 
0.9 g./ml., is about one and one-half times that of pow 
the form of a putt or sponge by putt 


ders made it 
drying techniques, and enables the same volume of 
juice to be reconstituted from a smaller package ot 
powder 

Powders possess a distinct advantage over high- 
density (7-fold) liquid concentrates in regard to keep- 
ing properties at elevated temperature. Powdered apple 
and grape juice products prepared by the batch method 


keep for well over a year at 73° F. (22.8° C.) ana tor 


over 6 months at 100° F. (37.8° C.) (12). The high 
density liquid concentrates also keep for a year at 
73° F. (22.8° C.) but at 100° F. (37.8° C.) their shelf 


life is less than two months (7) 

Besides their use for reconstituting to beverage 
drinks, attention has been directed recently toward use 
of these powders as ingredients of prepared cake and 
dessert mixes to enhance natural fruit flavor. The 
powders can also be used for the convenient household 


preparation of fruit jellies 


DECEMBER, 1956 


SUMMARY 

\ practical process for continuously drying to pow 
der the sweetened concentrates of apple, Concord grap 
and Montmoreney cherry juices has been developed 
and successfully operated on a pilot-plant scale with a 
production rate of 30 pounds per hour. The equipment 
required is considerably less expensive than eithes 
vacuum shelt-driers or the continuous belt, high-vacuum 
type of drier, and is available as standard commercial 
units. The products have good flavor, color, and aroma, 
and their keeping qualities at room temperature and at 
1007 (37.8° ©.) are expected to be the same as thos 
of the corresponding vacuum shelf-dried products, 
which are excellent. Besides their use for reconsti 
tuting to beverage, the powders can be used to con 
tribute natural fruit flavor to prepared dessert mixes 
and to form the base for dry fruit jelly mixes. 
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Factors Influencing the Sporadic 


Development of Discoloration in 


Canned Wet Pack Shrimp’ 


Manuscript received une 13, 1956 


D. RING THE PAST FEW YEARS the sporadi occu! 


rence of discoloration as been noted in canned (heat 


processed ) wet pack shrimp. It ranges in severity from 
a slight gravish cast to a blac kening of the entire su 


face of the meats. In extreme cases black particles may 


he found suspended in the brine and parts of the con 
tainer become discolored. Although harmless, this dis 
coloration (principally iron sulfide) of product and/or 
container has caused serious concern and some financial 
loss to the pac ket 

\ brief survey of canned shrimp packed in the New 
(Orleans area showed that three forms of discoloration 
existed Phese were 


Product discoloration “graying.” cond 


varied from a slight grayish cast to a blackening of the 


entire surface of the shrimp meat 


Product dtscoloration “hbluemg.” condition 
occurred on the surface of the meat at the head end of the 
shrimp usually as a blue spot 44 to ' square inch in 

rea 
Container discoloration form of discoloration 


occurred principally on the surface of the inside enamel 


of the can end adjacent to the headspace area It has 
also been noted in various other canned food products 
Some of the more recent work on black tron sulfide dis 
coloration has been done by Pigott and Stansby (7) on 
tuna 

()f the three forms of discoloration noted, by far the 
most prevalent was product graying. Bluemg occurred 


infrequently and even when it did occur, it was not con 


sidered as objectionable as either graying or container 
discoloration. Hlence the work reported here deals only 
with these latter forms of discoloration 
In examining various commercial samples, 1 

noted that there was a wide variation in the pll and 
the quality of the shrimp when product graying © 
curred, It appeared that product condition at the time 
of packing was one of the most important factors in 
volved in the formation of product graying; hence, 
experimental packs were made to study the effects of 
(a) condition of the shrimp when packed, (b) size of 
shrimp, (¢) method of peeling and (d) reduction of 


product pH! with citric acid added to the brine 


EXPERIMENTAL 
Experimental packs reported here were made at commercial 


shrimp canneries in the New Orleans area using commercially 


caught common white shrimp (Penaeus setiferus) and “sea 
hobs” (Niphopenacus The third type of shrimp commonly 
canned commercially in the New Orleans area, “brasiliat 

shrimp or “brownies,” " was not available when these expert 


mental packs were mack 


* Presented at the 16th Annual Meeting of the Institute of 
ood Technologists, St. Louis, June 11, 1956 

"The “brasilian” shrimp actually include three species of 
shrimp Penaeus actecus, Duoarum, and brasiliensis (2) 
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RESULTS AND DISCUSSION 
Results of the examination of the packs of common 
ite shrimp which we ced for 1, 5 and 7 days prior 
7 
packing are give le | 
Based on the data reported in Table 1, it may be seen 
it 


length of storage in ice prior to canning in 
woth the product pH and the amount of graving 


lin wet pack shrimp. These increases occurred 


regardless of shrimp size or method of peeling. ( Figures 


l and 3) 
Phe 
the sl 
With 
graying 


which v 


cl] 


verity of product graving increased as the size 


irimp canned decreased. (igure 1). 
fresh shrimp, little if any difference in product 
could be noted between canned white shrimp 
ere either hand or machine peeled. However, 


in the lot of white shrimp studied, slightly more product 
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Figure 1. Relationship of product gray:ng to size of com- 
mon white shrimp. 


mercially objectionable, it is interesting to note that no 
discoloration occurred with “fresh” (iced one day ) 
shrimp 

It should be remembered that the shrimp used in this 
experiment were iced under ideal conditions and as a 
result no severe graving or container discoloration 
occurred 

The results of examinations of medium sized white 


shrimp which were iced for 1, 5 and 7 days prior to 
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Figure 2. Relationship of product graying to method of 
peeling white shrimp 
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packing with citric acid brine are compared with the 
results obtained with untreated samples in Table 2 

Based on the data reported in Table 2 it may be seen 
that : 

Citric acid brine added at a pil of 3.0 or 4.6 to the 
shrimp ( finished product pli 6.6 or 6.5) (Table 2), 
slightly improved the appearance, flavor and texture of 
the product ; the most noticeable etfect, as measured or 
ganoleptically, being an improvement in texture of thie 


finished product. At these levels the citric acid brine 


TABLE 1 
pH, product graying and container discoloration noted in sam- 
ples of common white shrimp of varying size held in ice 
1, 5 and 7 days prior to canning 


Dave wu > 
S rior | Average Product grayit Cont 
pl 
R Ave 
Hand 1 
Pr tr 
4 mod 8 
t vsl 
Me 
Me 
Me t 
Me 
Mix t 
Me 
Mix t v 
M 
Mix 
M I 
Pi 5 
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St \ 
St mod t 
Me f tr 
Mie t s t 
Me t sod 
Me i 
Mix 7 t 
M 
Mix tr t 
Mix ‘ 
I 
S t ‘ 
x t I 
‘ irer ‘ we t yuor tr 
l t rag t x \ 
H ted ing th 
\r f rayit 
Nor t moderate 
r t the four ex t 
ged Ira 
hie 1 
N ted tl miple would 
} t T} hl k d at 
k f tl 
had no appreciable effect on the formation of product 


graying 

The amount of product graying was decreased by 
adding citric acid brine at a pH of 2.2 (finished canned 
product pl 5.6) to shrimp which were well iced for 
seven days prior to canning; however, the flavor and 
texture of the finished product was impaired. The most 
noticeable ettect was on the texture of the shrimp whicl 
became overly tough 

(Only three concentrations of citric acid brine were 


used in this experiment. It is probable, based on th 
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rraving in wet pac rimp is the actual condition of 
the shrimp packe 
SUMMARY AND CONCLUSIONS 
The work reportec re was conducted im an attempt 
determine. the tors fl ng the formation of 
product graying container discoloration noted 
t in commercially canned wet : 1 
Based on the results this rk the following con 
clusions may be draw1 
\s the age of shri ce prior to canning increased 
there was a measurable ease in the pH of the canned 
es of the result product ( Figure 3 he creas 11 pH occurred 
ef prior to spoilage le the shrimp were still con 
\ s 
' 10; ba sidered visually to be satisfactory commercial quality 
: ee \s the pl ot canned we pact shrimp increased the 
mount of product g o container discolora 
Phe results ot « caminations of experimental packs of tion which occurr the ned product also in 
seabobs iced for 2 and 5 days prior to canning are given creased 
in Table 3 \s the size of the rip | ed decreased the sevet 
Data | ible 3 » that as the ke ngth of storage 1m itv ot product gravilig vhic ccl ed 11 the canned 
ice J te canning increased from 2 to 5 davs, the product increased igure 
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Che method of peeling fresh shrimp either by hand 
or machine, had little effect on product graying 

The use of citric acid brine to reduce the pH of canned 
wet pack shrimp will have to be studied further to de- 
termine the exact reduction necessary to obtain the best 
effects on the product. Based on the limited data ob 
tained here, it is probable that the best effects, i.e., an 
improvement in the appearance, flavor and texture of 
the canned product and a reduction of graying, would 
he obtained by reducing the finished product pH to 6.0 
to 6.4 with citric acid brine 

\s might be expected, shrimp condition or quality at 


Effects of Packing Procedure on 
Container Performance in 
Canned Applesauce‘ 


Manuscript received June 13, 1956 


unovenor r ITS HISTORY, canned applesauce in 
metal containers has frequently exhibited headspace 
corrosion, marked by discoloration of the product and 
localized severe detinning of the container. Records 
show that more than 20 years ago when only hot dipped 
tinplate was used canners were aware of the gray color 
which occasionally occurred in the headspace area of 
canned sauce and the severe etching of the container in 
the same area. This undesirable condition was and still 
is most prevalent in the No. 10 and No, 2 can sizes and 
those who analyzed the facts could not but associate 
these occurrences with the relatively large headspaces 
commonly used with these can sizes. Normally the 
commonly used label weight declaration of 6 Ib. 12 oz. 
for No. 10 applesauce cans produces headspaces so large 
that it is not unusual for packers of this product to fill 
from one to four ounces over the declared weight. A 
similar situation occurs with the customary 20 oz. label 
weight declaration in No. 2 cans. 

With the advent of electrolytically coated tinplate and 
the recognized desirability of tin conservation measures, 
the tin coating weights used for metal food containers 
have been reduced throughout the canning industry. 
lhe containers used for applesauce were not excepted 
from these economic pressures and the use of cans made 
wholly or in part of plain inside No. 100 or No. 100/25 
differentially coated electrolytic tinplate has become 
standard for this product 

During the change-over period, while electrolytic tin 
plate was becoming more widely used for applesauce, 
the occurrence of objectionable headspace detinning and 


product discoloration became associated in the minds 
of some observers with the introduction of electrolytic 
\s is herein shown, this impression was primarily 
due to the change in character of the discoloration of the 


plate. 


' Presented before the Sixteenth Annual Meeting of the Insti 


tute of Food Technologists, St. Louis, Missouri, June 11, 1956 
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the time of packing is the most important single factor 
involved in the occurrence of product graving and/or 
container discoloration in canned wet pack shrimp 
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tinplate. Since the use of electrolytic tinplate was de 
sirable both from an economic and a tin conservation 
standpoint, it was felt that the facts regarding this cot 
dition should be investigated with the ultimate goal oi 
devising means of avoiding this difficulty. In the Fall 
of 1955, the American Can Company Research and 
Technical Department, with the cooperation of the C. | 
Musselman Company, undertook rather extensiv 
controlled test pack, made under commercial conditions 
The projected storage period of this pack has not been 
completed but the results of the six-month storag 
examination have been so clear cut and important to the 
applesauce canning industry that it was considered 
desirable to make the information generally available 
at once 
MATERIALS AND METHODS 


The test pack was designed to study the effect of 7 different 
can variables and 6 different fill and closure variables on the 
headspace detinning and product discoloration of canned appl 
sauce 

Applesauce. The applesauce was made from a commercial 
blend ot apples employing the customary procedure used by the 
Chis procedure consisted of blending the different appl 


packer 
size grading, peeling, coring and 


varieties and washing, sorting, 
trimming the apples. The peeled apples were then chopped and 
cooked in a continuous type cooker by injection of live steam 
\ predetermined amount of granular sugar was metered into 
the cooker near the feed end. The applesauce was then passed 
through a paddle type finisher. Finally, the sauce was pumped 
to a piston type rotary filler and filled into cans or glass jars 
at a minimum temperature of 195° F. Following a= suitabk 
holding period, the containers were water cooled to an average 
temperature of 100° F. Inasmuch as previous experience has 
shown that headspace detinning occurs in applesauce made from 
any blend of apples, canned at any time during the year and 
packed mm any part of the country, the test pack was limited to 
sauce made from Virginia grown apples harvested at the begin 
ning of the canning season. This applesauce had the following 
chemical characteristics: moisture 79.0%, soluble solids 19.7% 
(as sucrose), total ac idity 0.40 (as malic acid), pH value 3.2 


sodium chloride 0.14% (as total chloride) 


CONTAINER PERFORMANCE IN ANNED APPLESAUCI] oll 


TABLE 1 


Container variables 


Can bod Can ends 
ita ‘ 
I plat Base steel Er I t Base ste Ena 
( Cok MR I N MR Sanitary 
Con Coke L I N MR Sanitary 
Std. ¢ I I N MR Sanitar 
N MR I N MR Sanitar 
N I N MR Sanita 
Cor Cok MR I ( Coh MR Plain 
No. 1 I S N I Sanitar 
eled cay 
Container variables. The different container variables used ture of 100° F. The cold cans were cased on commercial equip 
tor the test pack are listed in Table 1 \ll cans were of the ment and stacked with the bottom end down for 2 to 4 hours. 
303 x 406 size They were of standard construction manufac \fter this time, the cans wer orted by code, recased and stored 
tured by the American Can Company from either hot dipped vith the bottom ends up agai he cans remained in the lat 
or electrolytic, type Lor type MR tinplate and on the inside ter position for all subsequent storage. For the first 2 weeks, 
were either plain or lined with sanitary enamel. The 303 x 406 they remained undisturbed at the cannery in order to allow for 
can size was selected in preference to larger size cans because ot iny initial reaction to reac quilibriun he cases were then 
the practical necessity to limit the amount ef applesauce packed shipped to the Atlantic Division Laboratory of the American 
and because of the availability of commercially operating equip Can Company in Newark, N. J., where they were sorted into 
ment for this size can. The hot dipped tinplates included in this room temperature and 9&8 F. storage The glass jars were 
test were Common Cokes which have a nominal tin coating losed, inverted and water cooled on commercial equipment 
veight of 1.25 pound per base box, and Standard Cokes witl Examinations, An initial examination of the containers and 
a nominal tin coating weight of 1.50 pounds per base box. The product was made 4 days after packing, and periodic examina- 
electrolytic tinplates used were No. 25 which has a nominal tions were scheduled every 3 to 6 months over a 2-year period. 
tin coating weight of 0.25 pounds per base box and differentially Four samples of each variable from each storage temperature 
coated No. 100/25 plate which on one side of the sheet has a were opened at each cutting he examinations included col 
nominal tin coating weight of @.00 pound of tin per base box lection of physical data such as net weight, gross headspace and 
and on the other side has a nominal tin coating weight of 0.25 vacuum; visual observation on container corrosion and product 
pound of tin per base box. With No. 100/25 plate the heavier color; and organoleptic examination of the applesauce 
tin coating was on the inside of the can. Type L tinplate desig he gross headspaces were taken after dispersing uniformly 
nates a highly corrosion resistant base steel which has a lower the product level by measuring the distance from the top of the 
phosphorous and copper content than the type MR tinplate loubleseam to the product level by means of Starret depth 
Sanitary enamel is an oleoresinous type enamel generally used gauge 
for fruit or acid food products. The glass jars used as controls lhe vacuums were measured with a standard puncture vacuum 
were made from flint light weight glass and had an overflow gauge. No compensation for the air content of the Bourdon 
capacity of 145¢ fluid ounces. The glass jars were closed with tube of the vacuum gaug is made 
an inside enameled 58 mm. cap supplied for the packer’s com 


mercial operation RESULTS 
Fill and closure variables. .\ll can variables were filled with i 


three different fill-in weights of applesauce These averaged he results of the 6 months’ storage examination are listed 

18.1 ozs., resulting im a full can; 17.4 ozs., resulting in the cus HOW 

tomary headspace normally attained under commercial packing Net weight, headspace and vacuum. Jhe net weight, gross 

conditions in 303x406 size cans: and 16.5 ozs., resulting it cadspace and vacuum measurements are summarized in Table 

excessively large headspaces. All cans were closed with either 3. There was no significant difference in the vacuum of different 


standard hermetic closure or steam flow closure. The latter typ« 


of closure consisted of a regulated flow of steam flushing out TABLE 3 


the headspace air as the cover was assembled on the can. \ Summary of net weight, headspace and vacuum measurements 
summary of the fill and closure variables of the cans is presented in 303 x 406 cans of applesauce stored for six months 
in Table 2. All glass jars were filled and closed with the normal at room temperature 
commercial procedure used by the cooperating packer Set 
No. of 
fin.) 
2 Kar 
TABLE 2 ned Rang \ Range Ay Range Av 
Can fill and closure variables 
S 5.21 19 
( 1 varial Closure Variable N St 
N I 19-2¢ 
FH Full Car Standard Hermetic Closure Large Standard +4 via j 15-18 17 
NH Normal Headspace Standard Hermetic C1 St 44 5 6 
NS Normal H j Ste Flow Cl 
LH Large He ‘ Standard Hermetic ¢ 
LS Lar He Steam Fl ( 
can variables packed under the same conditions of fill and 
closure. At the time of the six months’ examination, there was 
Container handling. All container, fill and closure variables no significant change in vacuum sin initial examination in 
were packed consecutively and intermixed in a minimum amount cans stored at either room temperature t 98° F 
of time so as to insure uniform conditions in regard to apple Can corrosion. The folk \ hseryvations were made 
sauce, filling, cooling temperatures, ete The cans were closed with regard to can corros on f i? om temperature. 
at a speed of approximately 270 cans per minute on a Canco The same general observat ere cans stored at 
401-4RS steam flow closing machine with the steam turned off 98° F. with the conditions descr ng slightly more 
or on according to whether standard or steam flow closure was pronounced 
required. The closed cans were immediately inverted, held on a (a) All can variables filled full or to a normal headspace 
cable conveyor tor three minutes, and water cooled with the ind closed under either standard hermetic or steam flow closure, 
bottom ends up in a Draper type cooler to an average tempera- is well as all can variables filled to a large headspace and closed 


| 


FOOD 


with steam flow closure showed practically no detinning in the 
headspac area ot ] in can bodies All can variables filled to a 
large headspace ! closed with standard hermetic closure 
exhibited severe detinning in the headspace area of plain can 
bodies 

(b) The detinned headspace areas appeared very dark in the 


electrolyti 


N 100/25 and greyish in the hot dipped bodies 


( Che headspace detinning occurred at spots which appat 
evtly had rema contact with applesauce during storage 
ind at the interfa rea ch outlines the product level. The 
remaining portions of the ulspace were not attacked 

(d) Shght et i rved on all plain tin bodies ane 
plain ti ds be t duct level. This condition was more 
noticeable in the clectrolytic No. 100/25 tin plate than in the 
hot dipped tin plate because of the particular etching pattern 
of the tormer Sor t ng ot the plain differentially coated 
Nu 100 /2 i ben below the product level was noticeable in 
cans stored at 98° F. It was considerably more pronounced in 
cans filled to a large he pace and closed under standard her 
metic closure than in the other fill and closure variables 

(ce) The fully plain cans showed slightly less detinning in 
the body headspa irea than equivalent cans with enameled 
ends, however, the over-all body etching was equal in both can 
variables. t nds exiibited some detinning of the 
headspace end which resulted in an undesirable appearance from 

(f) The fully enameled cans showed some underfilm = cor 
oston and slight | : f enamel adhesion in the body headspace 
area al t space « Corrosion was also observed at 
the side seam fold and at points of enamel scratches im these cans 
\gain, these « litions were more pronounced in the large head 
space Cans giver tandard hermetic closure than in the other 

variables 
(2 ra i significant difference in per 


formance between the type L or type ME steel base with either 


hot dipped or differentially coated electrolytic tinplate 


Product color. Phe color of the applesauce in all cans and 
glass jars stored at YS Fk. was considerably darker than the 
orresponding san + stored at room temperature. The apple- 
sauce in the fully iumeled cans had a pink cast and was darker 


than the product in fully plain or plain bodied cans. The color 


ipplesauce packed in glass jars. The 


litferen in the abov variables 


container was more 

noticeable in the 98 F. storage samples than in the room tem 
perature st iv imples the headspace standard 
hermetically clos mpl than in the other fill and closure 
variables The pr ct darkening in the fully enameled cans 
Was More pronoun hefore removing the product from the 
cans due tk hel t reflection trom the enameled hocdies 

In general, t Vas 1 significant difference in the color of 
the appl ‘ ste flow closed cans as compared to 
standard hermetically closed cans 

Product flavor. ere Was a very slight difference in flavor 
between the applesauce from the fully enameled cans and the 
product from the plain cans. Both flavors, however, were satis 
ry 

There was 1 lifferet t favor of applesauce packed 
in steam flow closed cans from that packed in standard her 


illy closed Cans 


DISCUSSION 


The results of 
in the 


the test pack showed that excessive air 
headspace result in 


severe localized detinning in either electrolytic or hot 


of canned applesauce can 


dipped tinplate. The detinning is undesirable mainly 
from an appearance standpoimt and generally does not 
affect the product. In however, 


severe instances, 


product discoloration in the headspace area can occur 


that the 
in be virtually eliminated by re 


This 


Lhe results further shi wed severe localized 


headspace detint Ing 
moving the 


EXCESSIVE headspace air at closure. 
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can be accomplished in two ways: tilling the can tu 
using a method of closure which will remove the head 
space air, 
each method. 
These are: 
Fill increases. Phis method does not 
require changes in either procedure or equipment except 


ldvantage 


for increasing the fill-in volume in some can sizes. [hi 
can vacuums remain unchanged from those attained 
with the customary packing procedure 

Disadvantages. Increasing the fill-in weight’) woul 
probably not result in a corresponding shelf price i 
crease unless an industry agreement is reached t 
increase the label weight declaration and to charge thi 
additional product to the consumer. If filling operations 
filling and 
It may be difficult to fill cans 


with the increased weight due to changes 


cannot be carefully controlled, spillage at 
closure will occur. 
sistently 
specific gravity of the applesauce throughout the « 
ning season. Complete filling of cans, particularly the 
No. 10 lead difficulties wher 
agitated can cooling methods are used 
Low oxygen closure. [his method 
steam flow, gas flow or vacuum closure 
Advantages. The prestly 
label declarations 


change dl 


size, may to cooling 


would imelude 


used filling practice 


weight and can sizes remait 


\n initial investment in special cl 
ing equipment will be needed 


Disadvantages 
Steam flow or vacuun 
closure would increase the container vacuums to a point 
where paneling may become a problem 


nt 
stronger containers may be required which would be 


more expensive; gas flow closure would 


require the 


Figure 1. 303 x 406 can of applesauce packed with a large 
headspace and sealed with standard hermetic closure showing 
detinning in the headspace area of the plain Common Cokes 
body after six months’ storage at room temperature. 


additional expense of the inert gas. Although insuffi 
cient commercial experience with steam flow closure 
for canned applesauce is available as yet to evaluate it 
thoroughly, this closure method seems to be the most 
suitable immediate solution for the problem 

Changes in container sizes to reduce the headspace 
and still conform to present label weight declarations 
are not considered acceptable solutions since they ar¢ 
contrary to the aims of the “Simplified Practices Recom 
mendations F 155-49" promulgated on June 1, 1949, by 
the Commodity Standards Bureau 


Division, National 


There are advantages and disadvantages to 
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of Standards, | S. Department of Commerce. Sucl 


changes are undesirable from the standpoint of bot! 


lhe 


contain 


manuiacturer’s and supplier’s inventory use of 


non-standard size containers could increase 


costs to the packer. (An industry-wide agreement would 
probably have to be reached in order to provide broke: 
Ditti 


culties such as cooling of large size cans, spillage and 


and consumer acceptance of can height changes 


attaining consistently the 
the 
tered with the can 
Phe 
with the 
10 


minimum fill-in weight 
method 
height reduction also 


as out 


lined for increase” would be encoun 


headspace detinning problem exists primarily 
No. 2 or the No 
Vhese cans customarily have label weight declara 
and 6 Ibs, 12 


excessively large headspaces 


large can sizes such as the 


tions of 20 ozs OZS respectively whicl 


result. in Smaller cans 


+ 


Figure 2. 303 x 406 can of applesauce packed with a large 


headspace and sealed with steam flow closure showing no de- 
tinning in the headspace area of the plain Common Cokes body 
after six months’ storage at room temperature 


211 x 304 
label 
which 
little or no problem of 
tered with the 


such as the ind the 303 x 406 have more 


SIZCS 


realistic weight declarations resulting in head 


spaces are satistactory In general, 


apparently 
headspace detinning is et 
latter sizes 

\ plain tin surface exerts a beneficial bleaching a 


Thus, 


] 


hght 


~ 


tion on applesauce in order to produce a 


colored, attractive ny apple sauce, It Is necessary te 


use cans made wholly or in part with an inside plain tin 


surface \pplesauce packed in fully inside enameled 


cans becomes darker than comparable sauce packed in 


plain bodied cans. Cans made from plain tinplate 


\ 
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thre heads] uld detract 1 then 
ippearance \ ( previously, both h ped 
1 elect? ti te ire ittected by the he: pace 
etinning Phe ed port in the electrolytic ti 
plate appears « the hot dipped tinplate 
exp tot t ct lies probably in the larger tin 
ov lave thi t dipped tinplate which provides a 
ot sh appe er remo\ of the free tin layer 
vhereas the mre becomes more readily visible 
1 e cast elect tic t late. In any event, if the 
headspace ed sufhciently by any of the 
methods discuss cans made from either plain 
electrolytic N N 100/25 or plain hot dipped 
( ( lie th inside enameled electrolytic 
ends should be t 1 ned applesauce 
temp t attects the color 
| favor of canne ple ce reases the degree 
nd rate of cor 
SUMMARY AND CONCLUSIONS 
ocalized headspace detinning is a problem primarily 
the oe] pplesaur It is undesirable 
1 1 ( e st point, It occurs both 
electt ( ed tinplate, although due 
t i irke ippe ( be more oticeable in the 
the product adjacent to the 
letinned areas me discolored \n extensive 
test le nunercial packing 
tions reve t the detinning is associated with 
eXCeSS he Space It can be 
trolled by re e headspace to a minimum at 
losure or b 0 1et 1 of closure which will 
ree em etl 
Vhe type of « | ent sed for applesauce made 
rom plain e1 ¢ ect tic or hot dipped bodies and 
nside enameled eles ends give satisfactory re 
ts if excessive a . headspace air are elimi 
tec Fully « | Ss are nsatistactory because 
1 general prod ening. Inside plain ends may 
shi some natt tive detinning lhe storage tests 
ill be continue t et ine if any changes 
ccur vith time er the above observa 
ons. Additi he dictated by the final 
esults 
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A Rapid Vacuum Distillation Procedure for 
The Determination of Volatile Acids and 


Volatile Bases in Fish Flesh* 


Manuscript received June 14, 1956) 


bint CHEMICAL INDEX accepted as standard for use 
in estimating the freshness or quality of fish differs in 
different countries. In the United States, the Volatile 
\cid Number is widely used and an official method, 
utilizing a steam distillation procedure for the determi- 
nation of this index, has been published (7). In Japan, 
the Volatile Basic Nitrogen Content is used almost 
exclusively as the chemical index for estimating the 
quality of all species of fish (except shark), and an 
official method, utilizing either a vacuum distillation 
procedure or an alternative aeration procedure, has 
been published there (6). 

Che official methods for both these chemical indices 
are time consuming. They require lengthy and some- 
what complicated preparations of samples and_ pro- 
longed distillations or aerations, the rates of which must 
be carefully controlled. As a result, only a very few 
determinations can be run with a single apparatus or by 
one person during a working day. 

(ther non-official methods for the determination of 
the Volatile Acid Number (4, 7) and the Volatile Bases 
Content (2, 3, &) have been used but most of them are 
little better than the official methods from the stand- 
point of time consumption. 

Since the determinations of these chemical indices are 
routinely used in investigations where large numbers of 
determinations must be made, it is desirable to have a 
procedure for either or both of the chemical indices that 
is rapid and yet sacrifices neither the accuracy nor pre- 
cision of the official methods. In 1952, Tomiyama and 
Harada (9) partly achieved this goal by modifying the 
vacuum distillation procedure for the determination of 
the Volatile Bases Content, as used officially in Japan, 
and by developing a procedure that shortened the time 
necessary for a determination of this index. 

The present paper presents a further modification of 
the vacuum distillation procedure that makes it suitable 
for determinations of both the Volatile Acid Number 
and the Volatile Bases Content. 

The primary advantages of the method are the 
rapidity with which the determinations can be run and 
the extremely short time and simple operation used for 
cleaning the apparatus between determinations. In ad- 
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dition, a single, stable extract of flesh is prepared and 


used for both determinations. 


METHODS 


Preparation of sample. A representative sample of flesh is 
taken and passed through a grinder three times. Eighty-tiv: 
grams of the comminuted flesh are added to 200 ml. of water i 
a blender-top and the mixture homogenized for 3 minutes. Four 
hundred ml. of a MgSQO,-solution are added to 200 g. of the 
homogenate in a large flask. The mixture is shaken well anv 
then filtered through Reeve Angel No. 235 filter paper.‘ The 
resulting filtrate should be clear and at a pH of 2.0. It is recon 
mended that the pH of the filtrate be determined on a pH mete: 
and adjusted to pH 2 before proceeding further Fifty ml. ot 
the filtrate are equivalent to 5.0 g. of flesh 

The MgSO,-solution is prepared by dissolving 600° 
MgSQ), in distilled water and making the solution to a volume 
of 1L. with additional distilled water. Then, 20 ml. of 6N 
H-SQ, are added to the solution. 

Description of apparatus. A photograph of the apparatus 
is presented as Figure 1. An isometric drawing of the apparatu 
is presented as Figure 2 for illustrative purposes. 

The apparatus utilizes a 500 ml. round bottom thre: 
flask as the distillation vessel (A). A tube passes through the 
stopper in the lett neck of the flask and is connected to a smal 
funnel (B) by a wide bore stopcock (X). Another tube (C) 
leads from the bottom of the flask through the stopper in the 
right neck of the flask to a waste trap (V) with a connecting 
stopccn k (Y) The waste trap ts connected by a stopcock (I 
to the vacuum system, which, in our laboratory, is an aspirator 


pump (D). 


\ modified Claisen-type distilling tube (FE), of almost equal 
diameter as the central neck of the distilling flask, extends a 
short way into the flask beneath the stopper in the central neck 


The vertical neck of the tube extends only one-half inch above 
the jomt of the side neck of the tube. The mouth of the vertica 
neck is stoppered. Passing through this stopper, a capillary 
tube (F) extends to the bottom of the flask. The purpose of the 
capillary is for the admittance of air, as an agitating agent, dur 
ing the distillation 

The side neck of the Claisen type tube extends only an incl 
above the joint of the side arm leading to the cooling system. The 
mouth of the sick neck is stoppered Passing through tl 
stopper is a small bent tube (G), the tip of which projects int 
the side arm of the Claisen-type distilling tube. A small funnel 
(H) is attached to the other end of this tube by a short piece of 
rubber tubing, and a pinchcock 

The side arm of the Claisen-type tube enters the cooling system 
through a two-holed stopper in the mouth of a 300 mm. Liebig 
condenser (1). A thermometer (J) is placed in the second hol 
of the stopper with the bulb extending approximately one-half 
inch below the stopper. 

The adapter tip of the condenser (1) is bent in a vertical 
plane to an approximate right angle with the body of the cor 
denser. A second 300 mm. Liebig condenser (K) is modified 
by drawing the mouth into a bent tube and by bending the 
adapter tip. The adapter ends of the two condensers are cot 
nected by a short piece of rubber tubing in such a manner that 
the second condenser (K) is approximately at right angles t 
the first condenser (1) in an approximately horizontal plane 

The tubular mouth «f the second condenser (K) is attach 
by a short piece of rubber tubing to the bubbling tube Dhie 


‘Any long fbered filter paper with great wet strength ar 
high filtering speed can be used 


i 
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necks and the side arm of the Claisen-type dis tube, as 
vell as the mouth of the first condenser (1), a1 lated to 
prevent premature condensation of the distillate 


Procedure. The stopcock (U) and (Y), and 
pinchcock (Z) are closed Che aspirator pump (D) is turned 
on and the vacuum is adjusted to 29 inches of Hg. by regu 
lating the stopcock (QO \ receiving vessel (L.) is prepared 
and attached to the system. Hi the Volatile Acid Number 1s to be 
cetermined 10 ml N are placed im the receiving 
vessel: if the Volatile Bases Content is to be determined 10 ml, 

N/28 H.2SO, are placed in the receiving vessel 

he stopcock (X is opened and 50 ml. of the sample solu 


tion are added to the distilling flask (A) via the funnel (B). Ii 

determination i f the \ \cid Number the distilla 
tion is then begun; if the determniation is of the Volatile Bases 
Content, 5 ml. of a 10% NaOH solution are added to the 


Hask (A) 


rhe distillation is started by closing stopcock (X) and slowly 


opening the screw pit ck (Z us permitting a vacuum to 
= be drawn in the systet \s the distillation begins the tempera 
anal ture, as shown by the thermometer in the mouth of the first 
—— ndenser (1), rises rapidly \s the distillation continues, the 
temperature slowly falls When tl temperature reaches a 
steady state 3 or 4 Centigrade above room temperature, 

the distillation is cé 
If the determination is that bases, the distillation pro- 
Figure 1. Photograph of the vacuum distillation apparatus. cedure is at an end. If the determination is that of acids, 20 ml. 


led to the distillation vessel without 


of distilled water are 
breaking the vacuum by means of the funnel (B). The distilla 


bubbli tube passes through one hole of a two-holed rubber ' 
; ; gate son tion is permitted to continue until the temperature, as shown by 
stopper in the mouth of a 38 x 200 mm. test tube which serves as : : . : 
. - “eth the thermometer (J), has again reached a steady state a few 
i receiving vessel (1), and extends below the surface of the : ; 
degrees above room temperature 
trapping liquid in the--receiving vessel \ celluloid disc rides 
P Following the dist n procedure, the screw pinchcock (Z) 
the bubbling tube The purpose of the dise 1s to prevent ? 
; is closed and 20 ml tilled water are flashed into the 
cape of the trapping fluid from the receiving vessel by break 
ipparatus through the funnel (H) and bent tube (G) assembly 
ing up large bubbles which may develop during the distillatior : - ’ 
, : ot the side neck of t Cl pe tube. This water washes 
vhen the vacuum in the system is released lj TI 
’ the cooling system and is c the receiving vess : 
\ tube with a bulbular flash-trap passes through the second 
; ; vacuum ts then released by allowing air to enter the system 
ole of the rubber stopper in the mouth of the receiving vessel ar 3 ’ 
through this same assembly 
ind extends only a short distance into the vessel itself. This 
When the vacuum has been dissipated, the receiving vessel 


tube is connected to a trap-bottle (M) by rubber tubing and a " : 
ved from the apparatus, and the 


(1.) 1s disconnected and re 


screw-type pincheock (Z). The trap-bottle, which has a vacuum : ney: 
3 trapping liquid is titrated wi ither standard acid or standard 
gauge attachment (N), is connected to the vacuum system. A1 ? ; ; 
; i . base, depending upon the determinatior Che titration is carried 
air inlet tube, controlled by a stopcock (QO), is placed in the ; 
, cou ut in the receiving g the bubbling tube as a 
pro} stirring rod. In the he Volatile Acid Number 
system P 
: neutral red * is used in the determination of the 
\ll air drawn into the apparatus during and following the : ; 
1 Volatile Bases Content used 
distillation is first bubbled through an NaOH solution (W) : 
CO Water is then ru m vessel (A) through the 
o remove 
; : funnel (B) until the topcock (X) is closed, and 
A controlled, constantly agitated water bath (P) is used as 7 , ‘ mr ’ 
stopcocks (U) and ire opened water in the flask is 
the source of heat for the distillation The distillation vessel ‘ 
: “mr sucked through the tubular system into the waste trap (V) 
(A) 1 immersed in the bath to the necks of the flask Both | . P 
his operation is repeated at least twice or until the flask is 
1 : nd th 
clean rhe condenser yvsiem (I, K id the ¢ laisen-type dis- 
fi . . 
gd tilling tube are thoroughly washed by immersing the receiving 
vessel tip of the second condenser (K) in water while the 
syphoning operation is in progress. The entire washing pro 
cedure requires about two minutes 
he temperature of the water bath is maintained throughout 
I 
the distillation and washing procedures at 75° C. The vacuum 
is maintained at a const 29 inches of Hg 
Che distillation procedure for the determination of the Vola- 

] tile Bases Content requires about 5 minutes; the distillation 
procedure for the detrminati of the Volatile Acid Number 
requires a total of about 10 minutes for the completion of both 
the primary and secondary distillations 

EXPERIMENTAL RESULTS 
\ series of experiments were performed to determine the 
rates of distillation and recovery of pure acids under the condi- 
tions of temperature and vacuum used in the procedure. One 
part of a 0.005 N solution of either acetic or formic acid was 
: * Neutral red was chosen as the indicator, for phenolphthalein 


: ls } d ors e found to S in < iguous 
Figure 2. Isometric drawing of the vacuum distillation ap- ind sulfophthalein indicat were found to result in ambiguou 


paratus. Descriptive lettering is explained in the text. unstable endpoints 
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mixed with two parts of the MgSQ, solution. A 50 ml. aliquot 


of the resultant mixture was placed in the distillation vessel and 
the primary distillation run. Following the distillation the 
vessel was removed Then a fresh receiving vessel was 
prepares ind attached to the ipparatus Ewenty ml. of distilled 


water were added to the distillation vesse! and a secondary dis 


tillation was 
the same manner. The data and results are presented in Table 1 


Subsequent distillations were carried out in 


TABLE 1 
Rate of distillation of acetic acid or formic acid 
from MgSO.-acid solutions 


\cet i Formic acid 
t — 
tilled i stilled 
mars 
Se la 
Ouat 
The t i t of s ew 
1 N acid; t " f 5 iliquot 
va 84 ml N 
Determinations ru n trit t 
Expressed s mil f N NaQOuw The Hank valu verage 
$4 ml 
‘Each dist t 
TABLE 2 


Recoveries from serial and combined distillations of the volatile 
acids in a 50 ml. aliquot of an extract of halibut flesh 


total | acid? is of total 
‘ 1 ned 
tillate t t till 
rimar 
Se lar Q 
Ouat 
Deter tier te 
Exy ~ ' N NaOH required to neutralize the 


\ second series oft experiments were carried out in the same 
manner with the exception that the recovery of the acid was 
determined only on the combined distillates of the primary and 
secondary distillations collected in the same receiving vessel 
The data and results are shown in Table 3 

\s a result of the data from these experiments it became 
clear that the procedure for the determination could be simpli 


fied by using only the primary and secondary distillations and 


the distillates collected in the same receiving vessel. Recovery 
tests of acetic acid and formic acid which were added to fish 
mut by employing this procedure \ 10 ml 


m was added to a 200 g. aliquot 


flesh were carried 
aliquot of a 0.05 N acid soluti 
of a halibut flesh homogenate prior to the addition of the 
MeSQ), solutior The regular procedure for the preparation of 
the sample and the simplified distillation procedure was fol 
lowed The data and results are presented in Table 4 

\nother series of experiments were carried out in’ order to 
determine if the rate of distillation of volatile acids in fish flesh 
is similar to that of acetic acid or formic acid. A sample of 
medium quality halibut flesh was prepared according to the 
method of sample preparation previously described. Primary, 
secondary, and subsequent distillations were carried out as in 
the determinations of the rates of distillation of the pure acid 
he determination of the acids content in the fish flesh also was 


carried out using the combined distillate of the primary and 


TABLE 3 


Recoveries of acetic acid or formic acid in the combined 
distillate from MgSO.-acid solutions 


sitions t 


sf f N NaOH quired to neutralize the acid 
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secondary distillations collected in the same receiving vessel. 
Che data and results are presented in Table 2. 

\ few experiments verified the results of Tomiyama and 
Harada (&) who found that the majority of volatile basic sub 
stances are distilled during the first five minutes of vacuum 
distillation. Therefore, detailed experiments to determine the 
rate of distillation of volatile basic compounds were not per 
formed. However, recovery experiments of two concentrations 
of added ammonium-N as (NH,):SO. were carried out. A 
10 ml. aliquot was added to a homogenate of halibut flesh prior 
to the addition of the MesS< ), solution The regular procedure 
for the preparation of the sample and for the distillation was 
then followed. The data and results are presented in Table 5 

\ series of replicate determinations of both volatile acids and 
volatile bases were performed on fresh and stale halibut flesh 
samples. The experimental results were analyzed statistically 
to determine the reproducibility of the vacuum distillation pro 
cedure. The data and results are’ presented in Table 6 


TABLE 4 


Recoveries of acetic acid or formic acid when added to 
halibut flesh homogenates ' 


mil.* acid 
m acid 
\ id mi halibut fle sh a 
halibut flesh wdded extract with 
extract added acid 
1.55 O46 493 4 
Fort 1.55 4.06 


' Data are means of duplicate determinations 


* Expressed as ml 11 N NaOH required to neutralize the a 
tilled from a $ ml. aliquot of extract 
Expressed as ml 1 N NaOH required to neutralize the a 
TABLE 5 


Recoveries of ammonium —N as (NH,).SO, when added 
to halibut flesh homogenates ' 


volatile 
mz. volatile basice-N in TeCOV 
basic-N in halibut flesh t adel 
Hest halibut flesh with added NHN 
it 
17 +8 
Data are means of duplicate determinations 
TABLE 6 


Reproducibility of results from volatile acids and volatile bases 
determinations of halibut flesh using the vacuum 
distillation procedure 


of Mean tandard | 956% limit 
I) t sample renlicates leviation f< 
e (days) N) (Sx) 
Volatile ; x 
\ 
18 
( xX 
\ 
B yom, X 
1s 5 $2.4 + 
(41.59% X 
Expressed as Volatile Acid Number 
Expressed as mg. % -N 
DISCUSSION 


Under the experimental conditions presented in this 
paper, the rates of distillation of pure formic acid and 
pure acetic acid (Table 1) are great when compared 
to those generally obtained by steam distillation (5) 
Results presented in Table 2 demonstrate that the rate 
of distillation of the naturally occurring acids in halibut 
Hesh is comparable to that of pure formic acid. These 
high rates of distillation of acids permitted the sim- 
plification of the determination resulting in the final 


4 
4 7 
, 
recovery 
Acet % 
Formic 2 8.15 88.6 
Determin 
Expressed 


ATILE ACIDS 


this Data in Table 3 
demonstrate that a satisfactory recovery can be obtained 


procedure presented it 


paper. 


by the use of only two consecutive distillations and 
the distillates collected in the same receiving vessel 
Slightly lower recoveries of acetic acid and form 
acid, when added to a halibut flesh homogenate, were 
noted ( Table 4). Further studies are needed to account 


lower rece Llowever, the differences 


VeTies, 
light and should 
the method to the determination of volatile acids content 


in fish flesh 


were 


not affect the applicability of 


lhe greater-than-l00% recovery of pure formic acid 
] 


anc pure 


undoubtedly to 
these 


acetic acid (Table 1) was due 


i shght error in the value. Since errors 


blank 


vould be vreater-than-l00% recovery 1s a 


additive a 

reas nable X Pec tation 
Recovery experiments shown in Table 5 indicate that 

the method is suitable for the determination of Volatile 


Basic-N Content. .An excess recovery was noted only 


in an experiment which dealt with a very high am 
momum-N concentration The cause of the excess 
recovery is unknown. That the excess recovery is due 
to a secondary decomposition of nitrogenous com 


pounds is quite doubtful. Tomiyama and Harada (9) 
have demonstrated tl 


lot Oct 


at secondary decomposition does 
ur under vacuum conditions at 75° ¢ They 
reported identical results of volatile basic-N contents 
of a sample when determined by vacuum distillation at 
$5° C. and at 75° ¢ 

The reproducibility data presented in Table 6 indi 
cates that the method is quite precise and should be 
detert 


b 


ination of the volatile acids con 
N content of samples 


further ¢ ntation may demonstrate a correla 


utable for the 
tent and the volatile 
tion between results obtained by the steam distillation 


procedures for the determination of these indices and 


lation However, it 1s 


the Volatile Acid 


with the two methods since the 


the vacuum  disti procedure. 
| that 


will be obtainec 


ile ntical 


values for 
Number 
percent recoveries Ol the 
methods When the 

acids is properly adjusted, the recovery of 
the 


tillation progedure the recovery is approximately 90%. 


1 
i 

volatile acids differ in the two 
ipparatus for the steam distillation 
of volatile 


acetic acid 1s 57 2%, whereas in vacuum dis 


and the second distillation as 


carried out in the volatile acids determination was found 


The addition of water 


necessary to insure a high percent recovery of some of 


the less volatile acids, such as formic acid. In the vola 


tile bases determination, however, this operation was 
lhe majority of the bases are 


found to be unnecessary 


distilled over within the first two or three minutes and 


all of the 


recommended five minute distillation period 


volatile bases are carried over within the 


The advantages of the preparation of the sample 
extract by deproteinization with the MgSO, solution 
fold. 
tants, such as trichloracetic acid and phosphotungstic 


ire tw corrosive and dangerous precipi- 


acid, are not handled; second, a single extract is pre 
pared which is suitable for use in both determinations 
In addition, the MgSQ, extract, at a pH of 2.0, is stable 
for at least 12 hours at room temperature and 36 hours 
when stored at refrigerator temperatures. 
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R IPE CLINGSTONE AND FREESTONE PEACHES difter 


greatly in texture. Clingstone peaches are characteristi 
cally firm and highly suitable for mechanical handling. 
\lmost the entire clingstone crop is absorbed each year 


by the canning industry. On the other hand, freestone 


peaches are easily bruised at canning maturity, and 
special precautions during various stages of processing 
are necessary to avoid damaging the fruit’s delicate 
texture (22). The work of Nightingale, Addoms and 
Blake (78) indicated that protopectin and water-soluble 
pectin were the constituents chiefly responsible for the 
extreme difference in texture between ripe cling and 
freestone peaches. Appleman and Conrad (2, 5) demon- 
strated that as freestone peaches ripen, protopectin Is 
transformed into water-soluble pectin. Investigations 
have already shown that lower storage temperatures 
retard the rate of water-soluble pectin formation and 
softening in freestone peaches (2, 6). The firm, “non- 
melting” texture of ripe clingstones was attributed to 
the high retention of protopectin in thick, intact cell 
walls (7, 4, 18), the soft, “melting” texture of ripe 
freestones to the low retention of protopectin in thin cell 
walls 

rexture is one of the important factors determining 
consumer acceptance of canned peaches. Although the 
effect of harvesting maturity and processing time on 
texture of cantied freestones has been reported (16, 17, 
??), little information on canned clingstones is available. 
lhe present work was started (a) to evaluate, by the 
carbazole method, pectic changes during maturation of 
clingstone and freestone peaches, (b) to study the effect 
of maturity and processing time on the pectic substances 
and syrup viscosity, and (c) to determine by physical 
and organoleptic methods the effect of these factors on 
textural quality of the canned product. 


EXPERIMENTAL MATERIALS AND METHODS 


Peach samples. Approximately 700 pounds of Halford cling- 
stone peaches were harvested from commercial orchards in the 
Yuba City area and sorted into four stages of maturity based on 
skin color as observed visually under a standard light source. 
Ihe clingstones were passed through a Dudley size-grader, and 
only those measuring 2%, to 3 inches in diameter were used for 
canning 

\pproximately 650 pounds of Fay Elberta freestone peaches 
were harvested from commercial orchards in the Suisun area 
and sorted aecording to skin color into three stages of ma 
turity. Extremely large and small fruits were discharged. Two 
hundred pounds of fruit with average pressure test of 8 pounds 
were ripened at 68° F. and 70% relative humidity for three days 
to reach an average pressure test of 0.85 pounds (%@ in 
plunger) and then canned in the same way as the rest of the 
samples. It should be pointed out that various maturity stages 
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were based on visual color when the crop was at or very neat 
to commercial harvesting time. This method of sampling may 
not be equivalent to samples taken at successive time intervals 


Canning. The samples were canned within 24 hours after 
harvesting, except for the batch of freestones that was further 
ripened 


Clingstone peaches were halved and pitted with a Filper twist 
pitter. The peach halves were peeled in a Cup-down peeler by 
spraying with a 1.8% sodium hydroxide solution at 212° F. for 
15 seconds. They were held in the holding section for 60 seconds 
and then spray-washed with cold tap water. The same pro 
cedure was used for freestones except that the peaches were 
hand-pitted and peeled with a 1% sodium hydroxide solution 

\ fll weight of 19.5 + 0.1 oz. of peeled peach halves was 
hand-packed into No. 2% (401 x 411) plain tin cans with lac 
quered ends. To each can was added 10.5 +0.1 oz. of 40 
Brix sucrose solution, and the cans were sealed i a mechanical 
vacuum double seamer under 15 inches of vacuum. The sealed 
cans were cooked in an Anderson-Barngrover continuous-typ 
rotary cooker at 212° F. for 28.7 minutes. To study the effect 
of processing time, samples were cooked at 212° F. for 18, 24.7 
28 YP 32.7 and 40 minutes. The cans were cooled in water in a 
rotary cooler for 7 minutes and then stored for 3 months at 
20°C 

Analyses of fresh peaches. Ten peaches were taken at ran 
dom from-each lot and analyzed concurrently with the canning 
operation 

Skin and flesh color. The ground color of the skin was cd 
termined by reference to standard plates in Maerz and Paul's 
Dictionary of Color (14), wnder a standard 500-watt light source 
equipped with a blue filter. The flesh color was determined after 
removing a piece of skin about ' inch in diameter trom the 
cheek side of the p ach. 

Pressure test. Two Magness-Taylor pressure testers (/5 
equipped with %,-inch plungers, and having pressure ranges ot 
0-30 pounds (for green fruit) and 0-10 pounds (for ripe fruit) 
were used to determine firmness. Readings were recorded as 
the plunger penetrated to a depth of %¢-inch on the peeled area 
f the fruit. Twenty determinations were obtained in each lot 
by taking readings on both sides of each fruit, with the mean of 
these determinations representing the average pressure test 

Total acidity. Ten-gram portions of the macerated sample 
were weighed into 250-ml. beakers in duplicate. To each sampk 
was added 200 ml. of distilled water. The resulting mixture was 
titrated with 0.1N NaOH to pH value of 8 in a Coleman pH 
meter, Total acidity was calculated as percentage of citric acid 
on a fresh-weight basis. 

Soluble solids. The soluble solids content of the macerate 
was determined by a Zeiss Opton Refractometer. Readings wer« 
corrected to 20° C. and expressed as degrees Brix (percentage 
of soluble solids). 

Total solids. Approximately 10 g. of macerate were weighed 
accurately in duplicate into tared aluminum dishes. The slurry 
was dried at 70° C. under 27 inches of vacuum for 16 hours 

Determination of pectic substances. The colorimetric carba 
zole method, as described by McComb and McCready (11), was 
used to determine the pectin content in various fractions. Re 
sults were expressed as percentage of anhydrouronic acid ot 
both fresh fruit and dry basis. 

Total pectin. The versene-pectinase carbazole method, as de 
scribed by McCready and McComb (12), was used to determine 
the total pectin content 

Protopectin. In this investigation the protopectin fraction 
was considered to be those pectic substances insoluble in water 


at room temperature; it therefore includes the versene-solubl 


a 
; 
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fraction. The fruit and syrup from five cans were disintegrated 


in a Waring Blendor for one minute. Then 25 g. of the slurry 
was mixed with 200 ml 
for one hour The alcohol-insoluble solids (AIS) were collect 
on a Whatman No. 2 filter paper in a 
slight suction, washed twice with 50 ml. of 95% 
once with 20 ml. of purified ethanol. The moist AIS were 
treated with 300 ml. of distilled water and shaken occasienally 
for 18 hours in the 


mixture was filtered throug! 


f 95% ethanol and stirred occasionally 


Buchner funnel under 


ethanol and 


presence of a few drops of toluene. The 
1 a Whatman No. 2 filter paper it 


a Buchner funnel contaming 7 g. of Super-Cel. The residue 


was removed, extracted again with 600 ml. of distilled water 
and sucked dry The filtrate was discarded Then 300 ml. of 
0.5% versene solution (tetra sodium salt of ethylene-diamine 
tetra acetic acid) was added to the residue. The resulting mix 
ture was adjusted to pH 11.5 with IN NaOH and allowed t 
stand at room temperature for 2 hours. The mixture w: 
fied with IN acetic acid , pH 5.0 and treated witl 
freshly prepared 10% pectinol solution for & hours in a. stoy 
pered flask in the presence of a tew drops of to 
Whatman No. 2 filter paper in a 


The residue was extracted agai 


ven Phe mix 
ture was filtered through 
Buchner funnel under suctior 
with 300 ml. of distilled water. The filtrates were combined at 
diluted to 1,000 ml. This 


traction 


volume represents the protopecti 


In the case of fresh fruit, the AIS were prepared by gradually 


adding 500 g. of the sliced fruit sample to 1,000 ml. of boiling 


95% ethanol to prevent enzymic degradation of the pectin (/] 
The Al were washed three times with 500 ml. of 950% ethanol, 
once with 50 ml. of purified ethanol. Thev were then dried for 


48 hours at room temperature under 27 inches of vacuum witl 


a slow stream of dry air passing through the oven. A 0.5-g 
portion of the dried AIS was used for extraction and analyses ot 

Versene-soluble pectin. ‘I his 


stances insoluble in water but soluble ir 


traction contains 
0.5% 


pect sub 


solutiot 


it pH 6.0 (10,19 Twenty-five g. of the sample were extracted 


procedure The | 


is mixed with 200 


successively with 300 and 600 ml. of distilled water 
pre topecti residue 


in the 


ml. of 0.5% versene solution, adjusted to pH 6.0 with IN aceti 


stand at room temperature for 18 hours i 


of distilled water and sucked 


ac id, and allowed t 


the presence of a tew toluene Phe residue 
was extracted agai with 300 ml 
dry. The filtrates and washings were combined and diluted to 
1,000 ml. A 100-ml. aliquot was adjusted to pH 11.5 with IN 
NaOH and allowed to stand for 30 minutes. The 
then readjusted to pH 5.0 with IN acetic acid. Two ml. of 
freshly prepared 100¢ pectinol solutior 
diluted to 250 ml., and used 


etermination of versene-soluble 


solution was 


Was added The solution 
was allowed to stand tor on wour 
for the « 

Versene-insoluble pectin. 
the difference between the amount of prot 


pectin hot} ] 


This fraction was calculated fron 
ypectin and the ver 
sene-solubl xpressed as percentage of anhydro 
uromi 

Water-soluble pectin. 


and protopectin contents represents the amount of water-soluble 


acid, on the dry basis 
difference between total pecti 
pectin 

Isolation and characterization of pectic materials. 
and syrup from five cans were disintegrated in a Waring blender 
Then 500 g. of the 


he fruit 
for 1 minute slurry was mixed with 1,500 
hour. The 
times with 500 ml. of 95% 


ml. of 95% ethanol and allowed to stand for on 
AIS were collected 
ethanol, once with 200 ml. of absolute ethanol, and then dried at 
room temperature for 48 hours under 27 inches of vacuum witl 


washed three 


Eight g. of 
the dried AIS was mixed with 700 ml. of distilled water and 5 g 
of versene, and the pH of the resulting mixture 

to 6.0. The mixture was shaken for 18 hours 


in a water bath, and filtered through a Whatman No. 2 filter 


a slow stream of dry air passing through the over 


was adjusted 


heated to 55° ( 


paper ina Buchner funnel containing 7 g. of Super-Cel and some 
moist paper pulp. The pectic substances in the filtrate were pre 
cipitated with three 


HCl. The 


by centrifugation and washed with 500 ml. of 95% 


volumes of 95% ethanol containing 0.5 M 
was separated from the alcohol solutior 
thanol. The 


residue was dissolved in 200 ml. of distilled water and reprecipi 


precipitate 


tated with thre« 95% ethan (witho Hc} The 
ectin was washed cons tively with 500 ml. of 95°. ethanol 
400 ml. of acetone, sucked dry, and washed again 1 bout 
400 ml. of acetone until free from chloride ion. The p1 ite 

is dried for 48 hours at room temperature under 27 inches of 
vacuum with a slow stream of dry air passing through the over 
The dried precipitate was ground to pass a 48 mesh screen and 
tored in a desiccator tal inhydrous magnesium per 


chlorate 


Methoxy! content The saponification method, as described 
by Owens and < vorkers / vas used to determine the 
methoxyl content. O1 lliequivalent of sodium hydroxide is 


equivalent to 31 n 
Intrinsic viscosity. Intrinsic viscosity of the pectin sample 
is determined by the method described by Owens et al. (19). 
lhe viscosities of three pectin s ms (0.02, 0.05, 0.10% w/v) 


it pH 6.0, and containing 0.8 g. of NaCl and 0.2 g. of versene per 


100 ml., were determined in an Ostwald viscosimeter at 25° ( 
The intrinsic viscosity is obtained by plotting the ratio of 
specific viscosity to pectin concentration (Nsp/C) against pectin 
ncentration (c) on sen g paper. Tlie intrinsic viscosity was 
obtained by extrapolating the line joining the points to zero 
mecentratior 
Syrup viscosity. || tents from 5 cans of peaches were 
ined for 2 minutes through an‘8-mesh screen. The syrups 
combined and centrifuged for 30 minutes. The time re 
quired for 10 ml. of tl entrifugate to fle through the capil- 


ry tube of an Ostwald vy ssimeter at 30° C. was determined 


ith an accuracy of one-tent! ta s¢ nd. The flow times were 
ilso recorded for solut ntaining 49, 73, 79, 84, 86 and 90% 
glycerol in water by weight. Specific gravities of the syrup and 
glycerol solutions w eter b sing a Westphal balance. 
The apparent viscosities of the various syrup samples were 
expressed as centipoises by reference to known values of gly 


erol solutions 


Kramer Shear-Press. kramer Shear-Press readings were 


nade on five representat ins of peaches. Three peach halves 
vere placed in the test box of the Shear-Press (8&8) for each 
leterminatior Che pressure quired for the plunger plates to 


shear through the peacl ves is recorded. A gauge with 
pressure range of 0-1,000 pounds was used for canned clingstones 


ind 0-100 pounds for canned freeston aches. The plunger 


plates were operate d at a speed of 2.2 mn sec. and a hydraulic 
pressure of 800 pounds for clingstones, at 2.0 mm./sec. and 200 
inds for freestone ‘ 
Analysis of variance is based on t method described by 
Snedecor The least sig 


ificant difference (LSD) 
vas calculated by the met] 1 described by Sheffé (20) 


Organoleptic evaluation of texture. \ panel of 20 persons 


evaluated the texture of the canned peaches. A randomized com- 
plete block design was employed wherein each panel member 
received four samples for comparison. Evaluations were made 


nee a dav tor 8 days 


rt} contents ot 3 Cans wer 


sliced and mixed with the syrups. 
he judges were requested to score the coded samples for tex 
ture on a numerica ranging from 1 to 10, 1 representing 
In addi- 
tk desirability of 
ie best texture and 4 the 
ificance of the texture scores 
Kramer 


significance of the 


in extremely soft sample tremely firm one. 


panel ranked the 


texture, with a value of | 


The degree 


east desirable 


method as that for the 


Shear-Press readings described above The 
} 


vas calculated by the same 


texture ranks was determined by the critical ratio method as 


lescribed by Krum 


RESULTS AND DISCUSSION 
Change in pectic substances during maturation. 
Chis investigation was contined to peaches in the latter 
maturity in order to have samples closely 
The 


the fresh peaches 


stages of 
resembling those used in commercial canning. 
chemical and physical properties of 


Table 1 


The pectic constituents of 


are shown in 
Halford clingstones with 
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TABLE 1 
Chemical and physical properties of fresh peaches 
{ 
i ( gstone (Halford variety) Freestone (Fay Elberta variety) 
Ratio of Ratio of 
Ave Soluble | soluble Total ave Soluble soluble 
pressure Sk n les Total te pH pressure sh solids Potal pH 
test, color color acid? te or color acid total 
pounds acids acids 
I L4 649 19¢ 7 14.4 ) 11K1 5 8.95 
67 
18 7 
4 ite 15.91 1.357 $4.60 17.69 RS? OLS 1434 7.40 
> 
x. ' Based on standard « plates from Maerz and Paul's Dictionary of ( ” 
7 Expressed as percent citric acid on a fresh fruit basis 
oe Over-ripe; rubbery in texture 
, * Stored at 68° F. for 3 days until the average pressure test dropped to RS 
average pressure tests of 10.4 to 5.1 pound: changed decreases in the versene-soluble fraction (from: 1.46. to 
; very slightly during maturation (Table 2). The proto 1.18%) and the water-soluble fraction (from) 1.72 to 
; pectin content, which includes the versene-soluble and 1.38%), both expressed as percentage of anhydro 
| versene-insoluble fractions, ranged from 60.9 to 64.4% uronic acids on the dry basis. This change in pectic 


of the total pectic substances. The water-soluble frac- 
tion was 35.6 to 39.1% of the total pectic materials 
The high retention of protopectin, with no apparent 


“ transformation to water-soluble pectin during matura 
c tion, confirms the earlier work of Nightingale and co- 
: workers (78), who associated the high protopectin con 
; tent of clingstone peaches with their inherent firm tex- 
rc ture. Previous investigations (2, 5, 6, 78) have made 
no mention of versene-soluble pectins. This fraction 

may also play an important role in maintaining peach 
‘ texture during maturation for two reasons: (a) in the 


case of freestones, softening of texture was accompanied 
by a decrease in versene-soluble pectin, and (b) accord 
ing to Kertesz, overwhelming evidence indicates that 
the 
pectic substances essentially similar in nature to cal- 
(7). The fraction 
found to be from 46.6 to 54.5% of the protopectin con 
tent 
as protopectins in this experiment were rendered solu- 
ble by the removal of bivalent ions. When the pressure 
test decreased from 10.4 to 5.1 pounds, there were slight 


middle lamella is composed of some water-insoluble 


cium pectate versene-soluble was 


Thus, about half of the pectic materials classified 


constituents, although small, might explain in part. the 
In 


addition, biochemical changes other than degradation ot 


softening of texture in the pressure range studied 


pectin molecules may also be involved, as Nightingale 
et 


decrease slightly during the later ripening stages in 


al. (18) have found cellulose and hemicellulose to 


clingstone and freestone peaches. 


Significant pectic changes were detected in Fay 


I:Iberta freestones as the average pressure test decreased 
(Table 2). There 
protopectin into water-soluble 
ripened, which is in close agreement with the results 


5. 6, 18) When 


the average pressure test of the fruit dropped from 11.9 


was a definite transformation of 


pectin the fruit 


as 


reported by previous investigators (2, 
to 0.85 pounds, a marked decrease in protopectin, from 
72.0 to 28.7%, 
water-soluble pectin from 28.0 to 71.30 of the total 
ot 


was noted, as well as an increase in 


pectin. Thus, solubilization protopectin in 


volved in the softening of the texture. 

Effect of heat-processing on pectic changes. .\ cor) 
parison of the results of Table 2 with those of Table 
shows that the protopectin content of Halford cling 


TABLE 2 


Changes in pectic substances 


of peaches during maturation 


ret Protopectir Wate 
substances as ial 
soluble 
— 
Averag ' acid Total Versene solubl Versene- soluble 
pressur 
test f of P Ant of 
ihvdro yvdro nhydr of Anhvdro 
pounds Fresh Dr Anhyde total Anhyd total total 
acid ' acid’ prot acid! prot vcid 
o sub sub c sub 
Cf pectir pectin 
stances stances stances star 
Clingstor 
4.4 1.68 60.9 1.22 7.7 $5.5 1.46 S45 1.72 
408 2.39 63.5 1.32 ; 51 1.27 31.1 49 1.49 6 
7.45 67 87 49 64.4 1.33 4.4 53.4 1.16 1) 16.6 132 P 
5.14 68 x 42 63.2 1.24 4 33.2 1.18 8 42.8 1.41 
Freestor 
11.9 6 72 1.6 4 1.98 ssn 1.4 
7.94 ) 7¢ 79 58.6 1.41 4 1.38 9.1) 19.5 1.9 14 
) 1.68 $2.7 &4 1.4 1.84 
0.85 18 8.7 58 14.1 $9 60) 14.6 50.8 | 
' All anhydrouronic acid percents expressed on a dry weight basis of the fresh frutt unless otherwise noted 
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TABLE 3 
Pectic substances in peaches canned at different maturities 
Water 
Pot \ ect 
nect Pot Versene 
ure ibs f 
\ Anhyd \ Anhydr total 
ectic us rect uron pectic 
b acid sub 
tances sta t yi stances 
6.9 $3.1 
x 45.8 41 
) 16.1 
78 7 
‘ for 28 
\ ur ent ure x na ht ba f ted 
stones decreased during the 28.7-minute cooking period more protopectin (both versene-soluble and versenc 
The changes in the versene-soluble and versene-insolu insoluble) than those canned at lower pressure test. 


ble pectin were responsible for the decrease in proto 
pectin content 

Halfords canned at an 
test of 7.45 pounds and heat-processed for 
Within the range 


of 18 to 40 minutes cooking, some of the protopectin was 


Pectic changes ot average 
pressure 


various periods are shown in Table 4 


converted to water-soluble pectin, the most pronounced 
the 18 and 28.7 minute 


Little difference in protopectin content was 


conversion occurring between 
cooking 
found between the fresh peach and the sample cooked 
for 18 minutes. Total pectic substances also decreased 
slightly upon extended cooking. ‘| he lec rease in proto 
pectin was greater than the increase in the water-soluble 
pectin content. This may have been caused by degrada 
tion of the pectin material by heat to smaller fragments 
which were not precipitated in the alcohol solution used 
in this investigation 

Phe ripeness of fresh freestone peac hes at the time of 
factor influencing pectin 


canning is important 


changes during heat-processing. The pectin contents of 
four batches of peaches canned at different average 
pressure tests and cooked for 28.7 minutes are shown 


in Table 3. Peaches canned at higher pressure test lose 


hus, the soluble pectin formed de- 


pends upon the amount of protopectin in the fruit at the 


amount ot water 


time of canning 
from 18 to 40 
in the protopectin 


Variations in heat-processing time 


minutes cause only very slight. chang: 
anned at an average pres- 


rhe fresh sample 


content of freestone peaches « 
test of O.85 pounds ( lable 4) 
had a protopectin content of 1.18%, while the canned 


which was processed for 18 minutes, contained 
Probal ly 


verted to water-soluble pectin during the heat-processing 


sample, 


0.72%, only some of the protopectin was con- 


period 
Properties of pectic materials isolated from canned 
samples. The uronide content, degree of esterification 


and intrinsic viscosity of pectic materials isolated from 
peaches canned at various stages of maturity and heat- 
processed for different time intervals are presented in 
Fable 5 

The degree of esterification of the pectin samples 
that were isolated from the canned clingstones decreased 
as the average pressure test of the fresh fruit decreased. 
This indicated that carboxyl groups were formed by 
hydrolysis of ester linkages in the pectin, either during 


TABLE 4 


Effect of heat-processing time on pectic substances in canned 


I Tot Verser 
t 
He 
CESSIT of 
ni 
n \ total \ t 
| 
st ate 
Clingstone 
1 
6? 
) 
Freestor 
g ¢ g 
68 17 
Q 4 68 17 7 
) 64 lf 7 6 
64 16.8 x 
All anhvdrouronic ac percents are expressed n Irv weight bas 
Halford clingstones at average pressure test 7.45 pounds 
Fay Elberta freestones at average pressure test 85 pounds 


peaches 
tir 
Water-soluble 
¢ ot 
f \ Anhvdr 
total 
total iromic 
pectic 
sub 
stances 
$ 31.7 
5 37.5 
+4 41.5 
4121 1.07 1.44 40.5 
$9.5 l ) 42.2 
5 3 82.2 
18 g 82.9 
44 82.8 
4 7 83.7 
5 l¢ 83.2 
fresh fruit (corrected for sucrose added ring aunning ) 


| 
| 
| 
| 
| 
| 
f the | 
, 
\ 
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TABLE 5 
Properties of pectic materials isolated from canned peaches 


Clingstone (Halford) 


Freestone (Fay Elberta) 


(4) (4) 
(3) Methoxyl (6) (1) (2 Methoxyl 
grec » > 
Uronide Methoxy!l Pectinic content sd I Uronide Methoxy!l Pectin content 
of ester ntrinsi fester Int 
content content acid im‘, on ; content content acid im‘, on 
4 } heation viscosity heatior \ 
MSIS Of % ‘ basis of 
(3)? 
Ave. pressure Ave. pressure 
test of tres! test of fresh 
iting truit im pounds 
4 14 8.58 13.74 84.19 11.9 4.7 
66.4 13.19 80.82 9.4 7.94 66.41 &.58 18 
7.45 4 68. 2¢ 12.74 78.06 8 1.9 65.38 69.18 ; 
14 64 4 7 7 R5 6 2 66.9 
Heat process Heat process 
ng time, min.* ing time, min 
4 OR 1 74 7 Ri 8 7 62.2 ) 
54 4 81.1 6.7 6 50 os 1.5¢ 
14 (2) (4) 
( + 100 (5) 100, ‘Halford clingstone peaches, canned at $5 pounds pressur 
1 (3) 16.32 
«e” plunger) * Fay Elberta freestone peaches, canned at 0.85 pounds pressure test (%,4" plunger) : 


maturation or processing. Under the conditions of this 
experiment, extended cooking appeared to have no 
effect on the degree of esterification. Intrinsic viscosity 
of the pectin samples decreased from 9.6 to 7.2 as the 
fruit matured. This small decrease in intrinsic viscosity 
is an indication that ripening occurred in the absence of 
polygalacturonase. Results of the fresh pectin analysis 
shown in Table 8, which showed that only slight pectic 
changes occurred in clingstones during maturation, 
supports this hypothesis. [extended processing for 40 
minutes caused a small decrease in intrinsic viscosity, 
which suggested that the longer heating time might 
have caused a partial degradation of the pectin mole- 
cule. 

Maturity appeared to have little influence on the de 
gree of esterification of pectin samples isolated from 
canned freestones. McCready and McComb (3) re- 
ported that the degree of esterification of pectin isolated 
from fresh “unripe” and “ripe” Elberta freestones was 
86 and 89% respectively. The lower degree of esterifi- 
cation of pectin in canned peaches found in this investi- 
gation might be explained by (a) the effect of heating 
on the methyl ester linkage, since longer heating time 
was found to cause a significant decrease in the degree 
of esterification, and (b) partial deesterification of the 
peach pectin by the lve used in the peeling process. 
Intrinsic viscosity decreased markedly from 6.8 to 1.9 
during maturation. It is possible that the pectic enzyme 
polygalacturonase may have hydrolyzed pectin in and 
or between the cell walls during the latter stages of 
ripening. McCready and McComb (13), however, 
detected no polygalacturonase tree-ripened Elberta 
freestones. They found the intrinsic viscosity of pectin 
isolated from unripe [Iberta freestones to be 10.0 while 
that from ripe fruit was 4.3. The lower intrinsic vis 
cosity of the pectin from canned freestones could be 
caused by (a) the partial degradation of the pectin 
during heat processing, (b) further hydrolysis of the 
pectin by polygalacturonase during the first part of the 
peeling or heating process, or (c) degradation of the 
polygalacturonide chain by alkali during the peeling 
process. \sh and Reynolds (3) found tree galacturonic 
acid in freestones ripened at 20° C., but not in tree- 


ripened fruit. They *suggested that the production ot 
free galacturonic acid in freestones ripened at 20° ( 
may have been due to a disturbance in the relationship 
between an inhibitor and polygalacturonase. This seems 
to indicate that enzymic hydrolysis by polygalacturonase 
may be a major factor causing decrease in intrinsic vis 
cosity of pectin during maturation of freestones. [Ex 
tended processing had no influence on the intrinsic 
Viscosity of pectin in freestones canned at an average 
pressure test of O.85 pounds. Probably the molecular 
size of the extracted pectin had been so thorough! 
degraded during maturation that extended heating 
caused little further degradation. It should be noted, 
however, that changes in the molecular size of initially 
small pectin molecules may not necessarily exert a dis 
cernible effect on intrinsic Viscosity 

Factors influencing syrup viscosity. | he degree «i 
ripeness of fresh cling and freestone peaches had a 
marked influence on the svrup viscosity of the canned 
product. Results shown in Table 6 indicate that syrup 
viscosity decreased with a decrease in the average pres 
sure test in both varieties. Throughout all stages of 
maturity, the syrup viscorities of clingstone peaches 
were considerably higher than those of freestones 
Syrup viscosity correlated well with the corresponding 
intrinsic viscosity of the extracted pectin samples 


TABLE 6 


Effect of maturity and heat-processing time on syrup 
viscosity of canned peaches 


Effect of maturity Effect of heat-processing time 
Apparent \ 
\verage pressure viscosity Vise 
test of fresh fruit, of syrup Heat} essing f 
pounds at 3 ‘ time, mitt it ( 
centipoises entiy 


Clingstone (Halford) Clingstone (Halford 


10.40 126.9 18 
4.7 
x 
19 
Freestone (Fay Elberta Freestone (Fay Elberta 
11.9 
4 4 
8.7 
44 
Ww 


=4 
it 


PECTIN CHANGES 


Phis indicated that the length of the polygalacturonide 
chain was related, at least in part, to syrup viscosity. 
longer heating time caused an increase in the syrup 
viscosity of clingstone peaches canned at optimum ma 
turity, although the intrinsic viscosity of the pectin 
samples decreased upon extended heat processing 
Therefore, it appears that the increase in syrup viscosity 
was caused by the increase in quantity of water-soluble 


pectic substances the 


syrup, which were formed 
during cooking 

n the case of freestone peaches canned at average 
pressure test of O.85 pounds, length of heat-processing 
time did not affect the syrup viscosity. This may be 
explained by the fact that (a) there was only a very 
slight change in the protopectin and water-soluble pectin 


contents among the samples cooked for different 


periods, as shown in Table 4, and (b) there was no 
ditference in the intrinsic viscosity among the pectin 
samples isolated from peaches subjected to different 

periods Most likely, the water-soluble 


during the ripening process to low 


he it processing 
pectin is | vdrolvzed 


molecular weight pectin or oligouronides, which are 


he t stale 
Factors other than the length of the polygalacturonid 
chain and amount of water-soluble pectin may also 


influence syrup viscosity. For instance, the concentra 
tion and kind of sugar, the concentration of calcium 1on 
that may react with the carboxyl groups of pectic and 
pectinic acid of low methoxyl content, and the pl 
values of the svrup may all atfect syrup viscosity Since 
peach samples used in this investigation were canned 
in the same syrup, the differences in syrup viscosity 


among the samples may be explained by the difference 


n quantity and/or quality of water soluble pectin in the 
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Influence of maturity and processing on texture. 
rhe texture of the canned samples as measured by the 
Kramer Shear-Press and a taste panel are shown in 
lables 7 and 8 Within the range investigated, maturity 
of clingstone peaches had little influence on the texture 
of the canned product. Neither the Kramer Shear 
Press nor the taste panel could detect any significant 
difference in the texture of clingstones that had been 
canned at average pressure tests ranging from 10.4 to 


5.1 pounds 


softened the texture of cling peaches canned at an aver- 


extended heating period definitely 


we pressure test 7.45 pounds. Significant softening 
i texture occurred between the 18- to 24.7-minute and 
the 32.7- to 40-minute cooking periods. The panel 
showed a preference for canned peaches with softer 
texture whi were cooked longer The tasters fre 


quently commented that the texture of clingstones 


cooked for 18 minutes was too firn In the case of free 


stone peaches, ripeness of the fruit at the time of canning 
has a more important bearing texture of the canned 


product. Both Kramer Shear-l’ress and organoleptic 


evaluations indicated significant difference in texture 
pressure tests of 11.9, 
7.9, and 1.9 pounds. No significant difference in tex 


ture was detected 


of freestones canned at average 


between samples canned at average 
pressure tests of 1.9 and 0.85 pounds. For the samples 
canned at an average pressure test of 0.85 pounds and 
processed at different periods, ranging from 18 to 40 
minutes, the difference in texture was not significant. 
The Kramer Shear-Press might, then, be used to 
measure the texture canned peaches objectively since 
the readings correlated well with the results obtained 
by organoleptic methods 


The introduction of the cup-down sprav lye-peeling 
| pray 1} 


syrup method, which is replacing the conventional Dunkley 
TABLE 7 
Effect of maturity on the texture of canned clingstone and freestone peaches 
Text 
Krame Texture 
\ tot he nr 
t rea Total s« Ave. texture scor Pot s Ave. texture score 
stor Half 1 variet cess 
34 6 
= NS 1.7 ]ss 
Freestone (Fay Elberta varie processed 28.7 n 
121 81 Xx 8 7 
a | 6 ] 
= ] 3.46 6 NS 
1.5 
( tone LSD at eV 3.1 
Freestone LSD at , level 17.21; LSD at 1% level 1.92 
N ber of judgment for clingstone 5 freest 
( < LSD at ‘ ] 1.1¢ 
Fy tone LSD at | 0.96; LSD at 1% level 1.16 
Number of judgments r clingstone; 35 for freestone 
Significance determined | critical ratio method of Krum (11 
S ant at 5 lev 
Sig int at leve 
NS Not nif t at o level 
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lve-dipping method, has created a problem of toughen- time. In freestones, ripeness of the fresh fruit at the 
ing at the cling peach surface where the lve is applied. time of canning was an important factor influencing 
This is thought to be caused either by the effect of local texture. 
| heating on the surface by the hot Ive or by the firming The intrinsic viscosity of pectic materials isolated 
i action of calcium ions. The calcium ions may come from canned clingstones by the versene extraction 
és from the lve, the washing water, or the syrup, which method decreased from 9.6 to 7.2 as the average pres 
; combine with the carboxyl groups of demethoxylated sure test of the fresh fruit decreased from 10.4 to 5.1 
: pectins formed by the lye-peeling process. Control of pounds. In contrast, intrinsic viscosity of pectins from 
P heat-processing time, the amount of calcium in the canned freestones dropped sharply from 6.8 to 1.9 as the 
y water, and the addition of a calcium sequestering agent pressure test of the fresh fruit decreased from 11.9 to 
; may help solve the problem. O.85 pounds. The syrup viscosities of canned peaches 
: were lower when riper fruits were used in canning 
‘ TABLE 8 extended processing time increased the syrup viscosity 
- Effect of heat-processing time on the texture of canned of clingstones canned at optimum maturity, but had no 
co clingstone and freestone peaches effect on the syrup viscosity of soft ripe freestones. The 
Fextuve evaluation of canned snsngles importance of pectin changes during maturation or heat 
: Heat Texture score Texture rank processing, or both, to the texture and svrup viscosity 
time, min. shear-press Tota) | Ave. texture | Total | Ave. texture or canned peaches ts discussed. 
reading score score score rank 
Clingstone (Halford variety, average pressure test Acknowledgment 
f fresh fruit: 7.45 pounds) 
rhe authors wish to express their appreciation to Professor 
Ek. M. Mrak for his kind interest and encouragement in this 
‘ ] lie work and to Miss Marion Simone and Miss Rose Marie Valdes 
for their help in texture evaluation. We also wish to thank thi 
, NS ] NS ]ss Cling Peach Advisory Board of California for supplying peaches 
7 141 ‘4 for this investigation and the Sugar Research Foundation f 
A ] ne ] financial help in making the study possible 
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Using Glycerine with Water-Soluble Gums 


\\ \TER-SOLUBLE GUMS are colloidal substances that 
"or disperse in water to give more or less 
viscous solutions. Many of them produce gels at higher 


concentrations. Most of their uses depend upon thes 


two characteristics \nv means of enhancing these 
characteristics or of Improving the quality or stability of 
gum-using products is potentially valuable. Some of 


the important uses of gums are as thickening and dis 
persing agents in ice cream, chocolate syrup, pie fillings 
and 1¢ llies Phe V are also used In ce smeth lotions and 
pharmaceutical jellies. Any substance added to a gum 
for such uses must be physiologically harmless 

he value of glycerine as a humectant and a_ plas 
ticizer is well known and it is frequently used with 
gums. In addition, we have observed that it wall in 
crease the viscosity of gum solutions and the stiffness 
of their gels when used to replace some of the wate 
Most gels which are damaged by freezing may be at 
least partially protected from freeze damage by glycer 
ine. The amount to be used in a particular application 
must be determined by trial 

\s a wetting-out liquid applied to a gum before the 
addition of water, glycerine greatly aids dispersion of 
the gum by reducing the formation of lumps 

In addition to the above advantages, glycerine is 
completely acceptable in food, drug, and cosmetic uses 
EXPERIMENTAL 


nh commaot 


The gums selected for testing are among those 
use (Table 1). 


Viscosity of solutions. Solutions of cach gum were prepared 
in two concentrations, selected to give viscosities within the 
range measurable by the viscometer Each concentration of gum 


prepared with glycerine concentrations of 0, 5. 10 and 20%. 


Was 1 
Was |] 


based on the total solution weight. (The water used contained 
Present address: Nuclear Instruments & Chemical Corp., 
223 W. Erie St., Chicago, Hlinois 
Now a Division of Arthur D. Little, Inc 
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0.2% dium be ite as a preservative for the solution.) 
Phe ingredients for ea lution were weighed into a_ beaker, 
the gum and glycerine being mixed betore adding water. The 
mixture was then heated in a boiling water bath until all lumps 
id been dissipated he solution was allowed to stand over- 
night to insure complete dispersion of gum particles. Water 
lost by evaporation was replaced the solution thoroughly 
mixed and brought to 25° ¢ Its viscosity was then measured 
i Brookfield “Syncro-Lectri Viscometer, Model LVF. 
TABLE 1 
Kit fz G trade name 

\ ( 

Bact \g 

( rageet Vis i, Standard, for solutions 
( Ge GS-18, for gels 
\t 

kK 

Me M 

\ N I 

Kk Set No. 4 

t N 

xymet I’ re in 

St ( Starch 

OM hydrolyzed 


Viscosity data are given in Table 2. Attempts were made to 
measure the viscosity of solutions of agar and of gelatin also 
but incipient gelation prevented satisfactory readings even in 
dilute solutions 

Viscosity readings with Brookfield viscometer indicated that, 


is expected, the gum lutions were thixotropic. This was 
evidenced by increasing viscosity readings as the viscometer 
spindle speed was reduced. Also, at a given spindle speed the 
smaller spindles generally gave higher readings, although this 


ettect was not observed in every ast Different solutions of a 
given gum were therefore measured under uniform conditions 
of spindle size and speed. The only exception was with poly- 
viny! alcohol, where the two concentrations used could not be 
measured with the same spindle 

Stiffness of gels. One gel was prepared from each gum, the 
gum concentration in each being chosen to give a gel suitable 


for measurement with a penetrometer. Each gum was prepared 


(1938) lege Press, Ames, lowa th 
| 
| 
| 
} 
i 
| 
Ji 
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with glycerine concentrations of 0, 5, 10 and 20%. (The water TABLE 3 


used contained 0.20¢ of sodium benzoate as a preservative tor Penetration and freezing tests of gum-glycerine-water gels 
the gels.) Gum and glycerine were first mixed in a_ beaker, 
then the water was added. The mixture was heated for 40 Pee Penetration test! 
minutes in a boiling water bath and stirred to break up lumps Glyc Planees nw ee 
and give a unitorn sample Any loss of water was made up ; ‘o wt Average 
Kind Diam. Wt. | Penete 
and the sample then transferred to a glass crystallizing dish 
(70 mm. diameter, 50 mm. depth) and kept in a closed container \eryl ! ( 104 5.7 No change 
to prevent evaporation. The gel was allowed to age overnight, change 
! 104 5.6 Nochange 
4 l No change 
TABLE 2 
1 6 al) 0.8 Very sl ne 
um Viscometer Brookhe viacostty, Cpe 6 Noch 
spindle 
Con No rpm | Gelearir 5 6 15 7.1 Moderate syneres 
\eryl 14 15 6 150) 1.9 Shght syneresis 
Nery he 4¢ 565 648 
\rabi 6 6 8 Gelatin 8 0 6 11.0 (Cloudy 
Aral 8.8 6.4 5 6 1H Slightly cl 
Carregeen (Visca 44 6 No chas 
Carregeen (Visearit 12 5 TRE 6 No cha 
Karaya 6 
Karaya 6 535 K 4 ) No chang 
Locust bear 7 89 4 7.9 N hang 
Locust be 882 28 5.6 |No chang 
Methyl cellulos ‘4 $5 6.0 \Nochang 
Meth tlose 345 4 
Pect rapid set ¢ l l Meth t l 9 No chang 
Pectin, rapid set l 5 6 No change 
Pect slow set 6 15 l 10 t 10 No chang 
Pectin, slow set $8 é 78 6 156 No chang 
vin hoi 43 45 
Polyvinyl! aleohol 7R8 734 1045 ( Pectit 15 6 bottem No change 
m alginate 18 ; 728 + ilbedo 5 6 50 bottom No change 
ilginate 16 17 84 No. 4 6 50) 17.1 Nochang 
im carboxymethyl r-9 6 10.4 Nochang 
cellulose $5 38 
Sodium carboxymethyl! Sodiun 6 $0 | bottom No change 
cellulose 12 338 5 5¢ 873 nate 5 bottom No chang 
Corn stare! l l 4 13 ¢ 5 18.9 No change 
Corn starch 54 7 78 84 ) 6 50) 12.5 No change 
Cor tar I roly 3 4 8 4 4 
Corn starch. hydrolyze 4.4 6.2 8.8 5 50) Weakened 
5 6.4 Slightly weak 
( 1 5 4.4 No change 
or longer, to permit uniform distribution of water and establish te P so lite claan 
ment of the gel structure. Penetrometer © tests were then made, 
the average of 5 readings being taken for each sample. Weight - 
ind size of the penetrometer plunger were varied as required 1 ; ‘0 No 
by the stiffness of each gel. Application of the plunger to a lulose t 6 No cha 
sample was for 5 seconds. Results of the tests are given in re. 
rn starcl 6 100 15.7 


Table 3. Polyvinyl alcohol and gum arabic did not produce gels 
Resistance of gels to freezing. Aiter being used in the pene- ; 


trometer test, a portion of cach gel was frozen for at least 6 6 9 
hours at 20° ©. and then allowed to come to room tempera 
rn starch 15 15 
ture. Observations were made of the occurrence of syneresis, hydrolyzed) 5 1 154 6.1 
change in structure, and change in appearance. Results are 10 12 54 8 
given in Table 3 20 1 154 1.2 
Acknowledgment Tragacanth 1 54 8.3 |No chang 
. 5 12 7.0 No change 
The work was sponsored by the Glycerine Division, Associa 10 1 34 5.9 \Nochange 
tion of American Soap and Glycerine Producers, New York, 4) 12 54 4.7 \Nochange 
New York ' Diameter of plunger is given in mm. Weight of plunger is given in 
grams \ppheatior f plunger to wel was 5 seconds Penetration, in mr 
The penetrometer was an ASTM portable model. The face o 
shreviations much retrogradatio 
of the plunger was a flat disc. Dises of 6 and 12 mm. diameter > ; gradation 
R moderate retrogradation 
R slight retrogradation 


were used 


| 

| 


Development of a Scale for Grading 


Toughness-Tenderness in Beef’ 


Manuscript received June 16, 1956 


- FORMAT OF RATING SCALES constructed for use 
in sensory evaluations has been left pretty much to 
conjecture and intuition. This was again demonstrated 
when the authors were confronted with the task of 
finding a scale to evaluate toughness-tenderness in un 
aged beef. The specih problem Was to compare steaks 
from different grades, classes, and weight ranges of 
cattle on texture and flavor quality, and to relate these 
qualities to over-all consumer preference 
The literature had little to offer in the way of rating 
scales for the textural aspect. The fact was not even 
clearly established, though taken for granted, that 
Hlowever, credit 


toughness and tenderness lie on the same continuum ¢ 
meaning and sensory discrimination 
must be given to the U. S. Department of Agriculture, 
the American Meat Institute Foundation, and others 
who have found several versions of a bipolar toughness 
tenderness scale to work with some degree of success 
lhe only published report which included a systematic 
study of scale reliability was by Deatherage and Reiman 
(2) They reported on a 0-10 scale with five specific 
anchor points, or verbal definitions, which showed satis- 
factory reproducibility of results in repeated tests with 
6 subjects. They admitted, nonetheless, finding sizable 
fluctuations in standard deviation along various parts 
of the scale. However, with so few subjects it is not 
unlikely that erratic tendencies on the part of the indi 
vidual subjects may have contributed greatly to the non 
uniform scale pattern noted 

rhe present work involved constructing a scale “from 
scratch.” The immediate task was that of developing a 
scale where every point would lie, psychologically, be 
tween its neighbors. Thus it was hoped, at least in part, 
to avoid the difficulty of fluctuating variances and the 
consequent necessity for mathematical transformation 
which, in a strict sense, is required by such non 
homogeneity. 

Work carried out by Jones, Peryam and Thurstone 
(6) in developing an optimal preference scale suggested 
that a technique similar to theirs might be fruitful in the 
present situation. A structured scale, 1.e., one where 
every point is labeled, was chosen as the objective since 
evidence by Bendig (7) and others had shown that in 
creased anchoring tended to result in slightly increased 
reliabilitv. The issue between structured and unstruc 
tured scales, however, is not settled. The advantages 
found for one scale over another may depend closely 
on the respondents using the scale. Further clarification 
is needed on this point. Since the potential subjects in 
this experiment were accustomed to using structured 
scales of various kinds, it seemed reasonable to elect this 


approach 


* Presented at the Sixteenth Annual Meeting of the Institute 
of Food Technologists, St. Louis, June 13, 1956 


Elsie L. Raffensperger, David R. Peryam 
and Kenneth R. Wood 

Quartermaster Food and C 

Institute for the Armed Force 

cago 9 Illinois 


DEVELOPING THE SCALE 


In the optimal scale work referred to above (6) the authors 
la technique developed by Edwards (4) and based on Thur 
stone’s method of successive intervals. This is a psychological 
wing dure stil lassified into successiv 
ntcrval according ti legre f some defined attribute 
vhich they are judg posses 
Here the stimuli were purely- verbal, consisting of 41 words 
phrases each of which might possibly be used in describing 
toughness or tenderness In all, respor s were obtained from 
150 subjects. Figure 1 s! s examples of the items and the 
hree different scl ve Schedule 1 is bi 
polar running tron reatest ti nNaeCTUCSS, 
hereas each of tl ther schedules spi es only one aspect 
either toughness or Sul t signated the meaning 
each word or phrase by placing an “x” in the space judged 


most appropri ite 


reatest lreatest 
——_}— + + ' + 
——— + + 
ome L | 
No ithe r Tende 
pens —— + 7 
+ + + + 
t 
+ 4 
wr Tough Tende 
ks Tenderr 
ar T.ugh mor Tende nn = 


Figure 1. Three different schedules used in the word mean- 
ing test. 


To assure that the scale would be understood by the several 
types of subjects who might use it, people representing a wide 
range of experience in taste testing were included among the 
150 subjects. Two groups of 30 subjects each were chosen from 
technical personnel previously trained for sensory evaluation of 
meat products and who were generally familiar with the 
analytical approach to flavor. A third group of 90 subjects was 
chosen from non-technical personnel whose previous experience 
was limited to prefe rence testing Some groups of subjects 
repeated the test using a different schedule, the time interval 
between administrations being varied among groups. This was 
done to determine possible memory effects. The Kolmogorov 
Smirnoy test (5) applied to the distributions for the various 
subject groups showed no significant differences for any of the 
schedules. Hence the combined data were used in the turther 
al alyses 

Che primary analysis was on data from the bi-polar schedul 
e, normal distributions of re 


For the subject group as a w 
sponse resulted for about half of the 41 words and phrases 


Only these were considered for the scale Where bimodality or 


skewness occurred, lack of normality could usually be traced to 
such factors as incongruity of meaning of the several elements 
within a phrase (fairly tough) or general ambiguity of meaning 
little tenderness.) The standard deviation was calculated for 
each item and served as the primary indicator of ambiguity 
The more agreement there is—the less ambiguity—the smaller 


will be the standard deviatior 


4 

4 

| 

ie 

| 

627 | 

Ales 


628 FOOD TECHNOLOGY, DECEMBER, 1956 


Selection of descriptions for the 9 intervals of the scale was 
carried out as follows: The modal scale value for each phrase 
showing a normal distribution of responses was plotted against 
its standard deviation (Figure 2). The item nearest the mid- 
point of a given interval and which also had a low standard 


deviation was then chosen to represent that interval. The inter- 
vals appearing along the abscissa of Figure 2 are estimated 
They were calculated from the total pattern of response on 
Schedule 1 for all 41 items combined 

The single-poled Schedules 2 and 3 were included in the 


study to help determine whether choice of a bipolar continuum 
Was propitious. Schedule 2 was anchored by the end points 


no toughness reatest toughness, and Schedule 3 by the end 
points no tenderness—greatest tenderness. A “squeezing” of 
responses in one direction or another, with overlapping of dis- 


tribotions for tender and tough terms, would have indicated that 
toughness and tenderness were not on the same continuum or 
that there was overlapping in meaning. It was found, however 
that results from the three schedules did not differ markedly 
Some restriction was noted within the no toughness—arcatest 
toughness continuum ; also there were slight changes in the order 
of terms near the center of the scale; however, these effects were 
not found with the continuum, no tenderness—qareatest tender 
ness, Which seemed to permit as much freedom of response and 
resulted in the same word meaning order as the bipolar con- 
tinuum, Since neither of the two single-poled continua was 
superior to the bipolar, the latter was chosen as a basis for 
continuing the study because of its logical advantages. 


240 
220 
200- 
| @ 
TENOER 
Suen” 
1.00 ‘93 3668 630 ww 


BOUNDARIES OF SCALE INTERVALS 
Figure 2. Scale value plotted against standard deviation 
for 23 words and phrases. 


DETERMINING SCALE ADEQUACY 


The next step was a pilot test to determine whether 
the scale had any obvious defects. A series of tests was 
run on unaged beef samples using the trained group of 
subjects described earlier. The two scales which were 
used are shown in Figure 3. One was the newly de- 
veloped scale and the other was relatively unstructured, 
having only the end points anchored. The unstructured 
scale was introduced to test the hypothesis that struc- 
turing would give better results. If this hypothesis 
could not be accepted, comparison of results from the 
two scales might indicate ways in which the structured 
scale could be improved. The 36 subjects were divided 
into 4 separate groups of 9 subjects each. Two groups 
evaluated all samples using the structured scale; the 
other two groups used the unstructured scale. The 
scales were not interchanged among the subject groups 
because of the necessity of avoiding possible memory 
effects that might diminish scale differences. Nine 


treatments of beef were tested, representing 3 different 
cuts and 3 different grades. In order to avoid between 
animal variability only one carcass was used to repre 
sent a specific grade and cut. Thus, any effect other 
than cut and grade could be attributed to either sub 


ject or scale. 


Structured-Pilot Study 


Extremely Very Woderately Slightly Weither “lightly Woderately Very  Uxtremely 
Tough 


Tough Tough Tough Tough Tender Tender Tender Teader 
nor 
Tender 
Unstructured-Pilot Study 
Greatest dreatest 
our hne Tenderness 
1 2 3 4 6 7? 


Extremiy Very Moderately Slightly Slightly Moderately Very Extremely 
Tough Tough Tough Tender Tender Tender Tender 


Figure 3. Rating scales used in the pilot and main studies. 


lable 1 summarizes the pilot study results, giving 
the mean rating on each scale for each cut and grade 
The range of grade means was almost identical for th 
two scales on two of the cuts but was somewhat greater 
for the unstructured scale in the case of the sirloin strip 
cut; however, analysis of variance showed that the 
effect of grade was significant beyond the 0.5% level 
for each scale on each cut. These data, therefore, have 
not necessarily demonstrated that either scale dis 
criminated more effectively than the other. [error 
variance, calculated as judge-grade interaction, which 
would show the extent of agreement among individual 
judges, was determined for each of the scales. No 
significant difference was established. 

The variance and average of the distribution of each 
judge’s ratings were obtained and variances wer 
plotted as a function of average rating. This was done 


TABLE 1 


Mean ratings obtained from pilot study of 9-point structured 
and unstructured scales—toughness-tenderness continuum 


Sirloin strip Sirloin butt Rib-eye 
Struc Unstruc struc Unstrue- struc Unstru 
tured tured tured tured tured tured 

( 3.9 5.9 5.6 6.5 6.3 7 
( mercial 5.2 5.9 4.7 5.7 3.4 4.3 
Utility »9 8 | x 5.6 6.3 
Range of Means 3 3.1 8 7 9 7 


for each of the scales. The distributions were analyzed 
to determine whether there were any systematic changes 
in variance along the scale and to estimate the propor 
tion of the total variance th. * could be so attributed (3) 
Any systematic change in variance might indicat 
characteristics of the scale that tend to create con 
fusion in the neighborhood of the point of greatest 
variance. A superior scale should show a minimum of 
such systematic change; its error should be random 
The structured scale had a significantly greater amount 
of systematic error than the unstructured scale—about 
50% as compared to 20%. 

Finally, the individual distributions of ratings for 
each scale, grade and cut were examined. In Figures 4, 


SCALE FOR TOUGHNI 


5, and 6, cumulative proportions of response have been 
plotted against scale values. For those samples whose 
modal values are near the midpoint of the scale, a dip 
in the curve appears with the structured scale, indi 
cating avoidance of this category. This midpoint was 
defined by the phrase, neither tough nor tender. 
Apparently subjects did not need this category or felt 
that it had no real meaning. A similar tendency to 
avoid the neutral category neither like nor dislike on 


the 9-point hedonic scale has been noted (6). Since the 
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SCALE VALUE 
Figure 4. Distribution of ratings for sirloin strip cut ob- 
tained with 9-point structured and unstructured scales (pilot 
study). 
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Figure 5. Distribution of ratings for sirloin butt cut ob- 


tained with 9-point structured and unstructured scales (pilot 
study). 


systematic error for the structured scale was mainly 
parabolic in that higher variance occurred in the center, 
; 


omitting the midpoint was considered as a means ¢ 
reducing this variance. 

In general, the pilot study did little to foster the idea 
that the structured scale was superior to the unstruc- 
tured scale. This may have been another case where 
the adequacy of a scale was closely dependent upon the 
skill and training of the subjects. All of the subjects 
were very familiar with the use of structured scales and 
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Figure 6. Distribution of ratings for rib-eye cut obtained 
with 9-point structured and unstructured scales (pilot study). 


may have mentally structured the unstructured type. 
Furthermore, different subject groups were used in 
comparing the two scales so that group differences 


could have plaved a part 


FURTHER EVIDENCE OF SCALE ADEQUACY 


\fter the evidence from the pilot study was evaluated, 
a structured scale of 8 points, with the neutral category 
omitted, was designed (Figure 3). The main study 
in which the scale was to be used involved the compari 
son of 21 treatments representing different combinations 
of grade, class, and weight range. [tach treatment was 
represented by 20 different animals. About 30 trained 
panel members participated according to a_ planned 
experimental design. These data are discussed here 
only insofar as they pertain to the scale itself. 

Since analysis of variance showed no significant main 
effects or interactions, all of the data were combined to 
study scale adequacy. This was done in two ways: 
(a) The variances of individual judge’s ratings were 
analyzed as described above for the pilot study. The 
8-point scale gave a definitely lower percentage of 
systematic error than that found in the pilot study 


CUMULATIVE PROPORTIONS 


ALL GRADES, CLASSES AND 
WEIGHTS COMBINED. 
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Figure 7. Distribution of ratings for sirloin butt cut ob- 
tained with the 8-point structured scale (main study). 
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lor the Y-point structured scale—20% as compared to 
50%. (b) The combined distributions of ratings were 
examined for all subsamples by plotting the cumulative 
distributions of responses as before. That for sirloin 
butt, which was typical, is shown in Figure 7. It is 
almost a straight line. Apparently the simple omission 
of the neutral category corrected the trouble previously 


noted for the 9 port scale 


CONCLUSIONS 


What were the postive results of this study? What 
has it shown about scales either generally, or specifically 
in regard to the measurement of toughness-tenderness ? 

(1) Using Jones’ “rating of word meaning” tech 
nique, it was demonstrated that a logical, completely 
structured scale could be developed 

(2) A bi-polar continuum appeared to be the most 
suitable although not clearly better than one of “tender 
ness” alone 


3) With trained subjects a fully structured 9 point 


Effect of lonizing Radiations on 
Carotenoid Stability’ 


Manuscript received June 15, 1956 


| N THIS PAPER, we report on the stability to gamma- 
radiation from a Co“ source, of carotenoids in tomatoes, 
carrots, and prawn, both fresh and cooked; in frozen 
spinach after thawing ; ina mold (Phycomyces), in com- 
mercial corn oil, in oils extracted from carrot roots and 
from salmon; in solid films of pure crystalline beta 
carotene and lycopene; in petroleum ether solutions ; 
ind finally of lycopene dissolved in pure methyl stear- 
ate, methyl oleate and methyl linoleate. 


EXPERIMENTAL 
Source of materials. 

Tomatoes. The size of the container in which samples wert 
irradiated precluded the use of whole tomatoes of diameter 
greater than 2.5 cm. Occasionally as noted, small “cherry” 
tomatoes were used. For the most part, two types” were used 


i red, high in lycopene, and an orange, high in beta-carotene 
Tomato purées were prepared by macerating the fresh tomatoes 
in a blender, and then squeezing through four layers of chees« 
cloth to remove seeds and skin fragments. A purée was similarly 
prepared from canned solid-pack tomatoes. 


Carrots. It was not practicable to irradiate whole carrots 
owing to their size. Kaw carrots were macerated in a blender 
vithout addition of water. Commercially packed canned diced 
carrots were similarly treated 

Prawns. Raw prawns were shelled and ground in a mortar 
\fter irradiation, prior to extraction, they were boiled for 4 
minutes, so that they received the same heat treatment as boiled 
samples. The latter received 4 minutes in boiling water in the 
shell, after which they were shelled, ground and irradiated 

Spinach \ package of commercially frozen spinach was 


blended, and one sample was irradiated 


‘ Presented at the Sixteenth Annual Meeting of the Institute 
if Food Technologists, St. Louis, Missouri, June 12, 1956. 
By courtesy of Professor C. M. Rick. For a description of 


these tomatoes, see reference 1) 


scale was apparently not superior to a 9-point unstruc 
tured scale, 

(4) Elimination of the “neutral” category repr: 
sented a definite improvement in the structured scale 
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Phycomyces. Orange-colored mycelial mats of the mol 
Phycomyces blakesleeanus were washed on a Buchner funne 
with distilled water to remove adhering medium, and blended 
fresh. 

Oils. Carrot root oil was prepared by extracting 1 kg. fres! 
carrots with methanol in a Waring blender and then with 
petroleum ether. The methanol-containing extract was als 
transferred to the petroleum ether which was then evaporat 
nearly to dryness. The oil was transferred to the sample holder 
with petroleum ether which was then removed under vacuum 

Corn oil samples were obtained from a freshly opened bottl 
ot commercially prepared oil (Mazzola brand). 

Salmon oil was obtained by direct ether extraction of f: 
salmon flesh 

Crystalline beta-carotene and lycopene. Samples of 50-100 mg 
of crystalline carotene and lycopene were obtained from fres| 
carrots and tomatoes. Acetone extracts were prepared in t! 
usual way, transferred to petroleum ether, washed and chro 


matographed on columns of magnesium oxide-celite (1:2). The 
eluates of the desired fractions were concentrated and crystal 
lized from petroleum ether-ethanol solution. The petroleun 


ether was in all cases passed over silica gel prior to use 

Fatty acid esters. Samples of pure methyl stearate, methy! 
oleate and methyl linoleate were purchased from the Hormel 
Institute. 

Handling of samples. Samples were irradiated at room tem 
perature by exposure to gamma-rays from a Co” source at tl 
Stanford Research Institute. Where necessary, in the case o 
solutions and purees, samples were packed in dry ice, to an 
from location, and stored at 0° F. until analyzed. 

When irradiated in nitrogen, the containers were evacuated 
and the vacuum was released with nitrogen, and this process 


was repeated three times. 

Analytical methods. All samples, except for the pure pig 
ment solutions and the oils (which were merely diluted wit! 
petroleum ether for determination of optical densities) wer: 
extracted with acetone. The extract was transferred to 
petroleum ether, which was then washed and dried with anhy 
drous sodium sulfate. Where pigment losses were heavy, in the 


—— 
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ase of the petroleum ether solutions of the pure pigments, the TABLE 2 
tracts were chromatographed. For tl ose tomatoes containing Absorption maxima and minima of breakdown products 
lycopene, measurements were made at 500 my, for those con 
taining beta-carotene it 450 mu, and for salmon oil, at 470 mu Bet 
where the maximum for this carotenoid is found in petroleum Pea othon 7 Mir 
ether solution. Numerous other measurements were made, but 
values at these wave lengths were used for computing destruc 
tion in the various samp! 
RESULTS 
Results are compiled in Table 1 indicating the change i 
ibsorption at selected wave lengths of petroleum ether solutions 
of pure beta-carotene and lycopene. The absorption maxima and { ; 
minima of isolated breakdown products are listed in Table 2 +23 440, 39 
In Table 3 are listed the carotenoid contents, in wg per gram 
if tissues before and after irradiation. Values for the prawn 
carotenoid are given in terms of the optical density of the ycopene ; i 44 $85, 455, 44 
extract at 470 my. A similar procedure was used in Table 4 to 
demonstrate changes in the’ various oils as affected by the 
radiatior 
TABLE 1 TABLE 
Absorption at selected wave lengths, after irradiation 
Pigment losses on irradiation of various types of 
Beta-carotene pigment-containing tissues 
Dy D D D B pene Astaxar 
( 48 107 7 Samy x Oop 
69 315 
, 138* 14 
+9 ) 94 
é 1 38 1.70 Cooked tomat 
13" | 1.77 es 
€ 
n ne 4° 1.04 
( ge type tomat 
I ypene ee emulsific 
Cone t with methy 
Te x dD Due enate 
( t 18 
; 
413 
W le red tomat 
xe ft rradiat 
1 Days 
none 71* 
( 
{ R4 
l 4.18 8 
142° l 
66* 107* 4 
+ 011* )23* 1.93 
none none 1.68 
1 Densities calculated for solution as irradiated, not as diluted for 
pectroscopic measurement * Peak no longer present 
R irrot p es 
Che effect of the radiation on the whole tomato may be men- 
tioned briefily. With dosages up to 0.5 million rep, no noticeable 
change in turgidity of the tomato was observed on storage for 
18 days in the screw-capped vial. At dosages of 2 million rep Cooked carrot : 4 
and higher, a brownish watery exudate was observed after purees 1 89 
irradiation, which increased on standing. At 1.0 million rep : 
some exudation occurred on storage. The critical dose above Raw prawns 
which tissue damage becomes serious appears to lie between 0.5 1 393 
ind 1.0 million rep 718 
DISCUSSION 164 
‘ ‘ Soiled prawns nor .356 
\ perusal of the data in Tables 3 and 4 shows a wide ot 61 
variation in the stability of carotenoids on irradiation 18 
\ film of solid lycopene in air showed a 2% loss at 2 
million rep. Losses of this magnitude were also ob Mycelial mats of mm | 
Phycomyces 3.42 18 
served in raw tomatoes and carrots. none 701 
\t this level, 2 million rep, the pure carotenoid in ; — 
petroleum ether solution was completely destroyed. 5 407 
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TABLE 4 
Pigment losses on irradiation of pigment-containing oils 


Optical density 


Sample Relative Dose 
concentratior rep x 10% air nitrogen 

Lycopene u l none 832 

stearate oso 306 

315 

-150 305 

an 

none 745 

050 725 

100 695 

150 705 

.200 628 

4 none 1.490 

ose 1.421 

100 1.441 

150 1.441 

00 1.421 

Lycopene in l none 332 

methyl oleate 050 113 

100 

.250 

none 745 

050 293 

.100 130 

250 016 

4 none 1.490 

-050 0.750 

.100 0.400 

Lycopene in 

methyl linoleate 1 none 332 

93 

15 58 

025 

none 745 

.209 

1 160 

-150 148 

100 .040 

4 none 1.490) 

ost .549 

355 

15 74 

178 
Beta-carotene in none 390 39 
carrot oil 51 374 318 
S00 75 351 
1.00 5 327 
Beta-carotene it none 113 113 
corn oil 122 095 
500 112 8 
0 O88 7 
Pigment in salmon none 198 498 
oil 250 393 RO) 
500 78 
1.00 170 113 


lor this reason, heat-treated carrots and tomatoes were 
also irradiated, on the supposition that the carotenoid 
dissolved in the lipide fraction would prove less stable 
to irradiation. Weier had early shown (2) that amor- 
phous and semi-erystalline masses of carotenoid colored 
the oil droplets on heating the tissue. However, the 
cooked product also showed great stability. We there- 
fore tested samples of oil, including an extract of the 
natural lipides of the carrot root. 

Measurements were also made on samples of lycopene 
dissolved in pure fatty acid esters. The carrot root oil 
proved to be quite stable, with a loss of 10% in the 
carotenoid at 1 million rep, whereas 66% destruction 
was observed in salmon oil. The lycopene in methyl 
stearate, in the absence of any antioxidant, was much 
more stable than when dissolved in methyl oleate or 


linoleate. The carotenoid-protein complex in the prawn 
was also unstable. Hydrolysis of the complex by cook 
ing 1s evidently not a significant factor. 

We conclude that the losses incurred by carotenoids 
on irradiation depend upon the extent to which free 
radicals from the hydrocarbon solvent or peroxides 
from the lipide are available to react with the carotenoid 
In this connection, it is of interest that losses in air are 
frequently slightly lower than in nitrogen. This would 
imply a competiton for the free radical between the 
oxygen present and the carotenoid. A peroxide formed 
from the fat would react much more slowly than a free 
radical with the carotenoid. 


SUMMARY 

The destruction of carotenoid pigments on exposure 
to gamma-radiation is caused by secondary reactions 
and depends upon the extent to which free radicals or 
peroxides formed in the surrounding medium are avail 
able for reaction. The loss of carotenoids in irradiated 
whole tomatoes is small even at dosages of several mil 
lion rep, but the internal structure of the tomato is de 
stroyed, and the problem is therefore one of pectin and 
carbohydrate instability. Three carotenoid-containing 
oils were tested; namely that extracted from the carrot 
root, corn oil, and salmon oil. The carotenoid in carrot 
root oil was very stable, and of the three oils tested, 
the pigment in salmon oil was least stable. Crystalline 
carotene and lycopene, dissolved in petroleum ether 
solution, in the absence of any antioxidant, are highly 
unstable. Stability was also markedly decreased, as 
would be anticipated, when pure lycopene was dissolved 
in methyl stearate, methyl oleate, and methyl linoleate, 
respectively in the order mentioned. 

Films of pure beta-carotene and lycopene in the solid 
state appear to be remarkably stable, even in the pres 
ence of air, and we conclude that where destruction 
occurs, it is initiated by products of other reactions, 
normally to be sought in the lipide fraction. The dif 
ferences in stability of the carotenoids in the natural 
oils examined may be explained in one or more of the 
following ways: the carotenoids themselves differ in 
each of the oils, the oils differ in their content of un 
saturated fatty acid, and finally in their content of anti 
oxidant. Whichever basis may be correct, one would 
predict the highest stability for the carrot oil and the 
lowest for the salmon. 


Statement of Approval 


This paper reports research undertaken in cooperation with 
the Quartermaster Food and Container Institute for the Armed 
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Cloud Stability of Frozen 
Superconcentrated Citrus Juices 


Paice DENSITY FROZEN ORANGE SUPERCONCENTRATES 
been shown to have commercial advantages over 
+-fold Six-fold 


Orange 


have 


present frozen orange concentrate 
trozet not 
cloud and flavor stability than the 4-fold products, but 


Further, 


concentrates only greater 


possess 
they require less pac kaging and storage space 
six-fold superconcentrates are more easily handled and 
they expand only negligibly on 
KF. (3,9). 


concentrates 


reconstituted because 
freezing and they remain plastic at O 
studies with California have 
shown the comparative cloud stability of 4-fold orange 


constant 


Previous 


concentrates and orange superconcentrates at 


storage (9). However, comparative 


temperatures 
lude heat-treated California orange 


studies did no 
superconcentrates or fluctuating-temperature conditions 
Florida have shown superior 
Brix product as compared with 


studies (/) in 
cloud stability for 58.5 
$2° Brix when tested at 40° F. 

Part I of this report presents experimental results on 
heated and un 


concentrates at constant 


Recent 


the comparative cloud stabilities of 
heated 4- and 6-fold 
temperature and under conditions of fluctuating tem 
likely to be encountered during commercial 
Part Il reports research on the causes of 


orange 


perature 
distribution 
superior cloud stability of superconcentrates. 


PART I—CLOUD STABILITY OF SUPERCONCEN- 
TRATED AND 4-FOLD ORANGE JUICE CON- 
CENTRATES UNDER VARIED CONDITIONS 


Experimental materials. The freshly manufactured 


California orange concentrate used in these studies was an un 
heated commercial 58° Brix product without cut-back juice 
iddec The concentrate contained 4.7% acid as citric acid 
0.003% recoverable oil, and 8% pulp (v/v) Che Brix-acid 
ratio was 12.3. An &-gallon batch was flavor-fortified by addi 
tion of 10.90 ml. of cold-pressed orange peel oil, giving a total 


recoverable oil content of 0.009% on a 12° Brix basis 

One portion of this fortified concentrate was canned and 
frozen at 58° Brix (6-fold) Another portion was diluted t 
425° Brix (4-fold) and canned and frozen. The remaining 
58° Brix fortified concentrate was heated by steam-injectior 
5 for 1 second at 150-160° F \ portion of the heat-treated 
concentrate was canned and frozen as 6-fold product and the 
remaining heat-treated concentrate was diluted to 42.5° Brix 
(4-fold) with distilled water and canned and frozen. The 
heated and unheated 4- and 6-fold concentrates were placed in 
storage at 0° F 

Time-temperature patterns. Two time-temperature patterns 
were employed to compare cloud stabilities of the samples. In 


withdrawn from 0° F. storage and 


Cloud was examined in these sam 


one case the samples wert 
placed at 40 
ples eve ry other day. 

In the second time-temperature pattern, samples were stored 
month at 0° F. and then placed at 10° F. for 5 days. At 
the end of 5 days’ exposure at 10° F. samples of each type of 
concentrate were (a) subjected to a slowly rising temperature 
reached 20° F. in (b) subjected to a slowly rising 


F. for 2 weeks. 
for one 


which 5 days, 
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emperatul 40° | 5 days. These samples were 
then rapidly re-frozen to 0° I \ diagrammatic scheme of these 
temperature patterns is vn in Figure 1. For future 
eri t ( rig ] t samples exposed to 
them will be i tified by t mbers 0, 20, and 40, referring 
the ghest temperature rea |! during the cycle. Cloud 
is determined in this es iment when the samples were first 
Irawn trom U storage wid immn liately after the samples 
it O° 
| 
| 
a 
40 
= 40 wa 
w 
30 
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2345678 910 12 153 
DAYS 
Figure 1, Plot of the fluctuating temperature conditions. 
Flavor studies. \t t 1 of 20° and 40° F. constant 
temperature, and t Huctuating-temperature studies, samples 
were taste-tested in « parison with O° F. controls for flavor 
differences The triang lar pre was used 
Cloud determination. Cloud was determined in the experi- 
nental samples by the method of Loeffler with the modifica 
tions previously describe 


RESULTS AND DISCUSSION 


results of studies of cloud stability following 


Phe 
storage at 40° F., shown in Figure 2, 
expected from previous work (3, 9). They confirm the 


could have been 


fact that cloud stability in unheated 6-fold supercon- 
centrate is equal to or slightly greater than that of a 
moderately heat-treated 4-fold orange concentrate. The 
cloud stability of the 6-fold heated superconcentrate is 


remarkably high, indicating that thi 
immune to condit 


s product is prac- 


ions which cause excessive 


tically 


cloud loss in present commercial orange concentrates. 


The time-temperature patterns of Figure 1 were 
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Figure 2. Cloud changes in orange concentrates at 40° F. 
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chosen as representing the most likely patterns of tem- 
perature abuse to which orange concentrate might be 
exposed in transit from the point of manufacture to 
wholesale or retail outlets. The results shown in 
Figure 3 demonstrate that this relatively moderate tem 
perature abuse will result in noticeable cloud loss in the 
t-fold unheated concentrate. On the other hand 4-fold 
heated orange concentrate and 6-fold unheated concen 
trate retained their cloud well through the 20° F. cycle 
and suttered a minor but noticeable cloud loss through 
the 40° eyele. .\s in the constant-temperature studies, 
unheated 6-fold concentrate appears to be slightly more 
stable than the heat-treated 4-fold product. The 6-fold 
heat-treated concentrate remains almost entirely free of 
cloud loss during both the 20“and the 40° F. cycles. 

No flavor changes were detected in any of the sam- 
ples during the course of these studies. 


SUMMARY AND CONCLUSIONS 

It is apparent from the results with constant and 
Huctuating temperature that unheated 6-fold orange 
superconcentrates possess approximately the same re- 
sistance to loss of cloud during temperature abuse as is 
obtained in 4-fold concentrates by mild heat treatment 
of 150-160° F. for 1 second. Mild heat treatment 
applied to 6-fold superconcentrates results in a product 
with very superior cloud stability. 

PART II—CAUSES OF ENHANCED CLOUD STABILITY 
IN ORANGE SUPERCONCENTRATES 

The superior cloud stability of orange juice concen- 
trated at levels above about 42° Brix (4-fold) has been 
well established (2, 9). It is also now well known that 
cloud stability in orange juices varies in a regular way 
with concentration (2, 4, 10). The rate of cloud loss in 
orange juices increases from a low rate in single- 
strength juice to a maximum rate in 4-fold concen- 
trates. Above 4-fold concentration, the rate of cloud 
loss decreases with increasing concentration. 

It has been shown in vitro that increasing concentra- 
tions of divalent cations will bring about activation of 
pectinesterase (PE) followed by reduction of activity at 
still higher concentrations, and it has been suggested 
that this effect of cations on PE might occur in juice con- 
centrate (7), thus producing varying degrees of cloud 
stability at various concentrations. However, reported 
divalent cation concentrations in oranges vary consider- 
ably (7) and it would seem that this variability should 
result in a variation in the concentration giving mini 
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Figure 3. Cloud changes in orange concentrates during ex- 
posure to the fluctuating temperatures of Figure 1. 
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mum cloud stability among orange juices trom different 
localities and prepared at different times. On the con 
trary, the concentration of minimum cloud stability is 
limited to a narrow concentration range of 35°-42 
Brix (2, 4, 10). This fact suggests the influence of 
constituents whose proportions vary only little in orange 
concentrates. 

Sugars and acid fit this condition, since the propor 
tions of sugar and acid are used to determine the suit 
ability of fruit for processing, and the concentration o! 
orange juice products is detined in terms of the Brix 
made up largely of sugar and acid. In addition the 
absolute amounts of sugar and acid in orange products 
are so large that small normal variations represent only 
small percentages of the total amounts present. 

Studies were therefore conducted to determine the 
respective effects of calcium-ion concentration and of 
sugars-plus-citrate concentration on cloud stability in 
orange concentrates. 

EXPERIMENTAL 


Effect of calcium-ion on cloud stability. (range concen 
trate of 42.5° Brix (4-fold) was prepared by diluting the 58 
Brix commercial concentrate, described in Part I, with distilled 
water. From published figures it was assumed that this product 
was approximately 0.10.1/ with respect to divalent cation con 
tent. The concentrate was divided into 4 aliquots, one of which 
was a control. To the other 3 aliquots were added 0.02, 0.06 
and 0.10 mole of calcium ion (as CaCl.), respectively, simulating 
5-, 6-, and 8-fold concentration with respect to divalent cation 
These samples were stored at 40° F. and cloud determinations 
made after 0, 17, and 22 hours. In determining cloud, the sam 
ples were reconstituted to single strength and held at 86° F. for 
1 hour before centrifuging. The values obtained therefore repre 
sented the result of cloud loss which occurred during the holding 
periods as concentrate plus any additional cloud loss whicl 
occurred during the one-hour holding period as single-strength 
juice. 

Effect of sugars and citrate on cloud stability. Normal 
orange juices of various degrees of concentration were pre 
pared by diluting the 58° Brix commercial concentrate with 
distilled water. The soluble-solids concentrations employed 
were 12°, 23°, 33°, 42.5°, 51°, and 58° Brix, representing 1 
2-, 3-, 4-, 5-, and 6-fold orange concentrates. These preparations 
were termed “folded” orange juices. A mixture of the sugars 
sucrose, glucose, and fruc tose in the ratio ¥ 4. l ° l Was prepared 
as well as a mixture of citric acid and trisodium citrate 2:1 
[he mixtures of sugars and citrate were then blended in the 
ratio 11:1. This final mixture could be added to orange juices 
without altering the pH or sugar/acid ratio significantly 

To portions of the reconstituted single-strength juice suffi 
cient amounts of the sugars-citrate mixture were added to give 
a series of products having an effective concentration of 2-, 3-, 
4-, 5-, and 6-fold based on the above soluble-solids scale. In the 
same way products of 3-, 4-, 5-, and 6-fold concentration (effec 
tive) were prepared from reconstituted 2-fold orange con 
centrate. 

The series of “folded” orange juices and the series of con 
centrates, simulated from 1- and 2-fold orange juice by appro 
priate additions of sugars and citrate, were stored at 40° F 
Cloud was determined on these samples at the beginning of the 
storage period and after 24 hours at 40° F. From the data it is 
possible to construct a plot of cloud loss versus concentration for 
the series of real and synthetic orange concentrates 


RESULTS AND DISCUSSION 
The effect of added calcium ion on cloud stability in 
4-fold orange concentrate is shown in Figure 4, which 
shows that increased calcium-ion content, even at ex 
cessive levels equivalent to the divalent cation content of 
8-fold concentrate, accelerated cloud loss. Furthermore, 
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Figure 4. Effect of added calcium-ion on cloud stability of 


4-fold orange concentrate at 40 F. 


the decrease in cloud at zero time in the samples con 
taining 0.06 and 0.10 mole of added calcium ion repre 
sents cloud loss which occurred in the reconstituted 
single-strength juice during the 1-hour holding period 
before centrifuging.” The figure therefore shows that 
increasing concentrations of calcium ion not only accelet 
ate cloud loss in 4-fold orange concentrate, but at sufh 
ciently high levels of concentration will cause marked 
cloud loss in single-strength juice. 

rhese results can be interpreted as indicating either 
that concentrations of calcium ion which were found to 
(7) do not produce 


that 


reduce the activity of PE in vitro 
this reduction of activity in orange concentrates, or 
if reduction of PE activity does occur, it does not result 
in the expected effect on cloud stability 


rhe interesting effects of varying concentrations ot 


sugars and citrate on cloud stability are shown in 
It can be demonstrated that this loss of cloud at zero time 
does not occur in these samples when the sampl ire reconsti 


tuted and centrifuged immediately 
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Figure 5. Comparison of cloud loss versus concentration in 
orange juice concentrates and in concentrates simulated by 
adding sugars and citrate to orange juices. 24 hours, 40 F. 
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ue to high divalent cation concentrations as might be 


upposed, but appears to result from the effects of vary- 
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A Simple Apparatus for Determining Gas 


Permeability of Flexible Films‘ 


Manuscript received August 2, 1956) 


Tin GAS PERMEABILITY characteristics of a flexible 
food packaging film are important in deciding its end 
applications. It is to determine these 
characteristics under conditions approximating those 


Use desirable 
encountered im the specific packaging use, since under 
such conditions more useful results can be obtained. 

Selection and specification control of flexible pack 
aging films for use in vacuum and inert gas packaging 
of foods would be easier if there was a suitable method of 
measuring gas permeabilities of low permeability films 
Methods, such as that of Landrock and Proctor (2), for 
determining gas transmission rates of films using two 
different gases at the same pressure on opposite sides 
of the film sample, and depending on partial pressure 
differences as the driving force, are not sufficiently 
accurate. Commercially available equipment which uses 
gas on one side of the film, a vacuum on the other side, 
and measures permeability manometrically is expensive 
and fragile 

\s the use of flexible packaging films in the food 
business has grown, there has been an increased demand 
for low permeability films. It was necessary, therefore, 
to design an apparatus and establish a procedure which 
would measure permeation rates under vacuum and 
which would give reproducible results in a reasonable 
length of time. The apparatus described is not new in 
principle as it employs essentially the same manometer 
system as reported in other published articles (4, 5). 
The cell portion of the apparatus, however, is new and 
greatly simplified in comparison to other methods. It 
consists of a modified bacteriological pressure filter 
built te specification by the Republic Seitz Filter Cor- 
poration. The apparatus is relatively simple to operate, 
approximates the conditions of vacuum packaging and 


is fast and reproducible 


EQUIPMENT AND METHOD 
Figure 1 shows the apparatus as it is mounted and 
lhe base plate is wood and the 
backing plate is plexiglass. The manometer is cushioned 
with rubber tubing and wired to the backing plate. This 
arrangement gives excellent support to the glass por- 
tions of the apparatus and eliminates stresses that lead 


used in the laboratory 


to breakage 

Figure 2 is a drawing of the major working portions 
of the apparatus. In mounting the film sample, a filter 
paper (F) is placed on the cell base (G) within the lip 
(P). This paper allows the permeated gas to flow to 
the top of the capillary leg. The film (E) is then placed 
over the lip (P) and the rubber gasket (D) placed on 
The cell cover is put in position and 
The manometer 


top of the film 
bolted finger-tight by the bolts (N). 
system is evacuated through the outlet (fH) for about 
live minutes, or until the desired pressure differential 


across the film is obtained. In the work reported here, 
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Figure 1 


the differential pressure was approximately 740 milli 


meters, 
Stopcock (1) is then closed The entire apparatus 1s 
tipped counterclockwise until sufficient mercury has 


been poured from the reservoir (]) to fill the manometer 
legs to the level (1). zero reading of the mercury 
level in the capillary leg is taken 
are present in the film sample, the rate of fall of mer 
cury will not be constant until all such volatiles 
removed from the film. Therefore, a sufficient number 
of readings are taken to include several which indicate 
By use of the 


If volatile materials 


ire 


a constant rate of fall of mercury level 
gas laws, the volume and area constants of the system 
and the change of mercury level in the capillary, the 
permeability of the test film can be calculated in ml 
24 hrs./pressure differential applied. 

The permeability value of a 


gas/m. 
Permeability value. 
film sample can be calculated as follows 


Ap 273 l 24 
x Vx —x x 
760 I \ t 
ml. gas at standard temperature and pressure m*/24 hrs 
where 
Ap = Pressure change in millimeters of mereury at 
constant rate for time t 
t Time interval in hours 
\ This is the free volume from the top of the 


initial level of mercury in the capillary to the 
film sample and includes the free space in the 
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filter paper The value is measured in milli 
liters 
| lhe temperature in K at which the test 1s run 
\ The area of the film sample as measured in 


square meters 


lwo basic assumptions are made in the calculation 


which are justified for the type of work being reported : 
1. The volume (V) 

mercury level is dropping, this volume is actually 
Ilowever, a drop of 20 millimeters in 
the capillary introduces only a the 
calculation which is within the experimental error 


of the method 


is assumed constant. Since the 
increasing 
2% error in 


lhe change in pressure is measured directly from 
the drop in the level of mercury in the capillary. 
This disregards any rise in the mercury level in 
the other two legs of the manometer. This is valid, 
since the diameter of the capillary is so small com 
pared to the diameter of the other two legs that 


the rise in these legs is negligible. 
These two assumptions together introduce an error 
of about falls within the 10% 
reproducibility factor of the method. 


3% which well 


RESULTS AND DISCUSSION 
The permeability apparatus discussed has been used 
for several months and reproducible results have been 


the All 


reported were conducted at relative 


flexible film tests 


types. 
35% 


obtained on major 


and 
humidity 

Che data in lable 1 indicate the means and standard 
deviations of 10 individual readings on two separate 
the 
the mean of 4 readings on a 


samples of polyethylene Based upon larger 


standard deviation (40), 


(, GAS PERMEABI 
TABLE 1 
Air permeability values for 1. 
Test N S 
Me 
single sample will be within + 5‘ 
times out of 100 
Phe values in Table 2 show th 
deviations from duplicate reading 
ethvlene samples Wit reiere! 
standard deviation used to obtait 
limit was 40. In all four cases sh 


standard deviations are below tl 


lable 3 CVE s the eans and standard deviations on 
each of five individual sample Sarat Statistical 
inalysis on these dat dicate that five readings are 
taken on a singlk m sample, 1 mean will be within 

10% of the true mean 90 times out of 100. It is not c 
surprising that the confidence limits on this film are 
lower than with polyethylene. Since the absolute values 
for Saran are quite smal ifferences between 
readings would be greatly magnified as compared to 
the high values for polyethvlen« 

The data in Table + demonstrate the agreement be 
tween the values obtained by this method and data 
obtained on other equipment. When differences in 

TABLE 2 


Air permeability values for 1.5 mil polyethylene 


TABLE 3 
Air permeability values for 


TABLE 4 


means and standard 


the true mean 95 


each of four pr ily 


lable 1, the 
confidence 
1 lable 2, the 


Standard 


mil Saran. 


Standard 
leviation 
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temperature, relative humidity, equipment and operator 
technique are considered, these data indicate that the 
apparatus described above yields results equivalent to 
other methods 
SUMMARY 

\ simple, inexpensive apparatus for determining the 
gas permeability of flexible packaging films has been 
designed. Data is given to show the reproducibility and 
confidence limits of the method for both high and low 
permeability films. The ratio of the permeabilities of 
Saran, Mylar and polyethylene were found equivalent 
to those published by other investigators. The method 
is not applicable for exacting research in studies on the 
theory of gas permeability. It is, however, a simple tool 
for rating the relative permeabilities of flexible films. 


On the Word “Organoleptic” 


in \ HYBRID LANGUAGE SUCH AS ENGLISH technical 
concepts can be verbalized without recourse to loans 
from common usage or to the creation of portmanteau 
words. There are more roots to be remembered, by 
comparison with a “purer” tongue, but this is offset by 
gains in precision and, sometimes, elegance.". The word 
“organoleptic,” which I take primarily to mean, nowa 
days, “concerning the sensory impressions associated 
with eating and drinking” is an interesting example of 
a neologism that made a false start a century ago and 
that is having revivalist trouble today. It is worth 
defending against conservatives and dictionary throwers. 

The New Oxford Dictionary (1905) attributes the 
word organoleptique to Michel Chevreul (whose many 
discoveries included, appropriately enough, the break- 
down of flavor into taste and smell), and records that 
the English equivalent is to be found in Robert Mayne’s 
Lexicon (scientific and medical) of 1857. The Oxford 
definition refers to “properties by which bodies act upon 
the senses and bodily organs,” i.e. no emphasis is laid 
on the chemical senses. The Shorter Oxford does not 
give the word. Webster's New International, 1956, 
carries over, unchanged from earlier editions, a similar 
general definition. Most of those technical and medical 
dictionaries that do list “organoleptic” (and many 
don't) also fail to mention the specialized use; excep 
tions are Hackh’s Chemical Dictionary ( Blakiston, 
1946), and van Nostrand’s Chemist's Dictionary 
(1953), both of which emphasize taste and smell. It is 
interesting to observe that Nouveau Larousse Univer 
sal, 1949 edition, has this to say under organoleptiqui 
“Se dit de la propriété qui posséedent les corps de faire 
impression sur les organs de sens, et specialement des 
propriétes sapides et odorantes, etc Se dit aussi des 
substance ou les medicaments qu'on prend par la vote 
buccale.” 

In fact I suspect that the word is rare outside the 


*It is said that Nazi philologists kept urging the embryolo 
gists to substitute Unentwickeltelichensgefrucht (lit., as-yet 
unrolled-fruit-of-love) for the alien Fetus 
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literature of food and taste. It probably began to appear 
in this literature in the 1930's. My earliest reference is 
the 1937 May-June issue of Foop Researcu, which was 
devoted to flavor, and where the word occurs in sey 
eral places, including the opening review by Crocker 
and Platt. In the same year, both Chemical Abstracts 
and Chemisches Zentralblatt, translating the title of a 
Ukrainian paper on meat flavor by Smorodinsev et al., 
used, respectively, “organoleptic” and “-ischen.” There 
after, the word seems to have grown in popularity and 
then to have fallen from faver in the post-war years 
Crocker employed it as a chapter heading in his well 
known book Flavor (1946) but it does not occur in the 
text. The manuals of Moncrieff (1951), Piéron ( Eng 
lish edition of 1952), and Geldard (1953) do not con 
tain it. Nor is it to be found in the reports of two 
notable symposia: “Sensory Methods for Measuring 
Differences in Food Quality” (ed. Dawson and Harris, 
U.S. D.A., 1951), and “Food Acceptance Testing 
Methodology” (ed. Peryam, Pilgrim and Peterson, 
N.ALS.-N.R.C., 1954). It still turns up sporadically 
in the journals 

\t least one eschewer of “organoleptic” argues that 
Webster's non-recognition of the special sense pro 
hibits that usage. This view lends itself to a reductio 
ad absurdum, inasmuch as its general adoption would 
petrify the language and put lexicographers out of busi 
ness! The underlying misapprehension is that a dic- 
tionary is a book of rules, whereas in truth it is an 
unfolding historical record. In this instance a specialized 
meaning has pushed an older general meaning into 
limbo. It would be a loss if the word itself, and the 


noun “organolepsis,” were to fall into disuse. 
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How Griffith’s Extraction Process 
Assures Better-Flavored Products 


* PEPPEROYAL 
AND SOLUBLIZED 
SEASONINGS 


True Flavors in Smooth Mellow Blend 
—The Taste of Sunshine All the Time 


In this age of scientific miracles, Griffith's 
staff of chemists enables you to change a good 
product into a delicacy simply by chang- 
ing to PEPPEROYAL or SOLUBLIZED 
SEASONINGS 


Griffith's Solublized Seasoning Formulas set a 
new high standard in flavor potency, purity and 
uniformity. By a special extraction process, * 
Griffith controls flavor quality. Blend spice 
extractives scientifically——with predictable, de- 
pendable results for spice users! 

Change from the old to the new sunny-day 
flavor quality—change to PEPPEROYAL or 
SOLUBLIZED SEASONINGS 


Write us for details 
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Md. Councilors, H. W. Kuhl, L. V. Strasburger. 

Pucet Sounp, No. 12: Chairman, J. Spinelli. Secretary, 
Kathryn L. Osterhaug, U. S. Fish & Wildlife Service, 2725 


Montlake Blvd., Seattle 2, Wash. Councilor, G. M. Daniel 
son 

(Ames, No. 13: Chairman, R. T. Carey. Secretary, Frances Car 
lin, Foods & Nutrition Dept., lowa State College, Ames 
lowa. Councilor, G. E. Cooper. 

Mouawk No. 14: Chairman, T. F. Irmiter. Secretary 
Louis H. Anderson, 65 Barclay St., Canajoharie, N.Y 
Councilor, M. Glickstein 

Out No. 15: Chairman, R. A. Wait. Seeretary 
Charles B. Tibbits, Taylor Instrument Co., 81 E. State St 
Columbus, Ohio. Councilor, H. D. Brown. 

Oregon, No. 16: Chairman, A. C. McCully. Secretary, Oliver 
J Worthington, Food Technology Dept , Oregon State Col 
lege, Corvallis, Ore. Councilor, C. L. Beardsl y. 

Dixie, No. 17: Chairman, T. W. Kethley. Secretary, Carroll | 
Neff, 193 Princeton Way, N.E., Atlanta 7, Georgia. Cour 
cilor, J. G. Woodroot. 

Texas, No. 18: Chairman, O. D. Butler. Secretary, Earl 5S 
Horn, Gulf Brewing Co., 5301 Polk, Houston 1, Tex. Cour 
cilor, K. K. Keneaster. 

\usTRALIA NortHernx, No. 19: Chairman, E. M. Hart. Seere 
tary, F. Peter Muller, W. J. Bush & Co. (Aust.) Pty. Ltd. 
P. ©. Box 14, Burwood, N.S. W., Australia. Councilor, 
G. Davis 

InpIANA, No. 20: Chairman, A. P. Rumminger. Secretary, 
Verna McCallum, 941 N. Meridian, Indianapolis 6, Ind 
Councilor, L. F. Rutledge. 

Pirrssurcu, No. 21: Chairman, C. R. Stumbo. Secretary, John 
L. Seerist, H. J. Heinz Co., Food Research Dept., Pitts 
burgh 30, Pa. Councilor, G. W. Seagren 

British Cotumpia, No. 22: Chairman, L. Devlin. Secretary 
Bernie McLaughlin, Cave & Company, Ltd., 567 Hornby 
St., Vancouver, B. C., Can. 

\usTRALIA SouTHERN, No, 23: Chairman, K. T. H. Farrer. 
Secretary, Gordon G. Blackstock, 219 Centre Road, Bent 
leigh, S. E. 14, Melbourne, Vic., Australia. Councilor, M. K 
Paxton. 

\x-Sar-Ben, No. 24: Chairman, W. E. Phalen. Secretary, 
Joseph Conrey, M.I.B. Inspection Lab., Box 339, So 
Omaha P.O., Omaha, Nebr. Councilor, I. L. Ressler. 

HawamAn, No. 25: Chairman, G. E. Felton. Secretary, Fred 
Jermann, Hawaiian Tuna Packers, Box 238, Honolulu, 
Hawaii. Councilor, W. A. Gortner. 


MEMBERSHIP 


Write to nearest regional secretary, if within an area covered by a regional section, or to the Executive Secretary of the Institute 


for an application form and information regarding qualifications and classifications. 
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PACIFIC COAST DIVISION 
LOS ANGELES SAN FRANCISCO SAN BERNARDINO 


MID. WEST DIVHION 
CHICAGO DALLAS DETROIT MEMPHIS MINNEAPOLIS MEW ORLEANS 5ST LOUIS 


Aromatic Chemicals 


[ | § [ carsonates | 

ALDEMYDES 
ESTERS 

Acotete 
Meny! Eugene! Pinene 

Sobre! Monylere 

Ovelere 
Prepy te Phony! 

IMIDO COMPOUNDS HALOGEN COMPOUNDS 
Bury! Shere! Styrol 

y Veolerets 


EXECUTIVE OFFICES: 


900 VAN NEST AVE., (80x12) Cincinnati 2 * Detroit » Dallas « Memphis « New Orleans 12 
NEW YORK 62 N Y St. Louis 2 « San Francisco « San Bernardino 
pings Florasynth Labs. (Canada Ltd.) * Montreal, Toronto, Vancouver, Winnipeg 
L A B 0 R A T 0 R | E S$ ’ | N C © Agents & Distributors in Mexico: COMSOLMEX S. A. Mexico 11, D. F 


CHICAGO 6 @ NEW YORK 62 @ LOS ANGELES 21 
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NIAGARA “NO FROST” 


25 Years’ Successful Experience 


* Never any defrosting shutdown 


* Never a rise in temperature 


Write for Niagara Bulletin 105 


NIAGARA BLOWER COMPANY 


Dept. F. T., 405 Lexington Ave. New York 17, N.Y. 
District Engineers in Principal Cities of U.S. and Canada 


40 


FOOD INDUSTRY TOPICS 


(Continued from page 34 preceding technical papers ) 


Series” offers the advantage of optimum particle size 
for most chromatographic requirements. The CG 
Series is available in’ four resin classifications 
strongly-acidic and weakly-acidie cation exchanger ; 
strongly-basic and = weakly-basie anion exchangers. 
Within each classification the analyst has a choice of 
two particle sizes: Type |, particle size between 100 
and 200 mesh (dry), and Type Il, particle size passes 
200 mesh (dry 

A modern screw-elevator system which has brought 
major savings toa New York City bakery lifts matzo 
meal from the second to the sixth floor of the bakery 
building. It replaced a worn-out pneumatic elevating 
system. Initial cost of the mew system was only a 
fourth of that of a new pneumatic system, and oper 
ating costs with the new system are about half as 
much as previously. The system was engineered by 
Fort Worth Steel & Machinery Co.. Fort Worth, 
Texas. For information, write Witherspoon & Asso 
ciates, 212 Burnet St. Fort Worth 3, Texas. 

Sol Cafe Mfg. Corp.. 180-05) Brinckerhoff Ave., 
Jamaica 12, N.Y., soon will be marketing coffee fla- 
vors in ‘‘squeezable’’ tubes. To utilize the tubes, 
the firm will produce the coffee flavors in jelly 
or paste form. Tubes of Sol Cafe cotfee flavorings 
probably will come in 8-0z. and 1-lb. and 5-Ib. sizes 
The tube concentrates also will be available in’ the 
various regional blend and roast preferences to which 
Sol Cafe manufactures its other liquid and frozen 
concentrates and instant powdered coffee 

A new system of flexible hose links combined with 
quick-connect ‘‘snap-on’’ hose couplings, manufac 
tured by Titeflex, Inc., Springfield, Mass., is one of 
the features of Dow Corning’s new facilities for pro 
ducing silicone fluids at its Midland, Mich., plant. 
Using these snap-on flexible hose links in place of 
multiple-valve installations, conventional fixed pipe 
lines are run to a central point where the flexible 
links can be rapidly shifted from one piping line to 
another, resulting in a switchboard-like arrangement 
The patented Quick-Seal coupling manufactured by 
Titeflex is entirely leakproof at low and high pres 
sure, is free of internal obstructions so as to cause 
only slight pressure drop in the line, and is practi 
cally maintenance-free, requiring only the replace 
ment of seal rings at long intervals 

A new 2-stage Colloid Mill has been announced by 
Manton-Gaulin Mfg. Ine., Industrial Division, 
44 Garden St., Everett 49, Mass. It features a special 
RE (pat. applied for) design incorporating remoy 
able rotor, stator, and rotary shaft seal. This is said 
to simplify operating, speed changeover and clean 
ing, and to eliminate shaft leakage. The unit has a 
rotor speed of 10,000 peripheral feet per minute and 
is designed so that the entire unit can be inspected, 
cleaned, parts replaced, and reassembled in minutes. 
The Gaulin 2-stage design also provides a Micrometer 
Gap Setting which is adjustable while running. This 


(Continued on page 42) 
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(Continued trom page 40) 
combination is said to increase processing efficiency 
and make it readily adaptable for handling all types 
of raw materials, or for changing quickly from one 
product to another. 

Information on its Number 732 Mobile Pressure 
Sprayer has been released by U.S. Sanitary Special- 
ties Corp., 1001 S. California Ave., Chicago 12, IIL. 
The new 15-gal. pressure sprayer cart has been de- 
signed for use with the firm’s Tileze XX cleaning 
agent and makes it possible to clean large areas with 
speed and economy. The 732 Sprayer is a compact 
unit of liquid and pressure tanks mounted on large 
cart wheels. Operating pressure of 6 pounds is easily 
maintained by pump lever. The sprayer reportedly 
will operate for 6 minutes and cover 2,600 sq. ft. of 
floor area on a single pumping. Tank capacity pro- 
vides total coverage of 16,500 sq. ft. 


. » « the literary corner 


“The Aerosol Story,’” 48-page brochure produced 
by Dodge & Olcott, Ine., 180 Varick St., New York 
14, N. Y., traces the industry from its inception in 
the malaria-laden islands of the South Pacifie to its 
present place of ever-increasing eminence in today’s 
market. All phases of the booming industry, includ- 
ing types and principles, propellents, containers, 
valves, laboratory tests, labeling, and pre-marketing 
checks, are discussed, Seven pages of complete aero- 
sol formulations are presented, and the booklet con- 
tains an appendix with up-to-date listing of valve 
and container manufacturers and contract fillers, 
plus a compilation of miscellaneous suppliers and 
services. For free copy, write D&O on company 
letterhead. 

+ 

The first Supermarket News, Food Industries Fi- 
nancial Manual, published by Fairchild Publications, 
Inc., 7 E. 12th St., New York 3, N. Y., contains the 
year-end financial statements of nearly 300 leading 
wholesale, retail, and manufacturing firms, and 
groups these organizations within 18 classifications, 
including groceries, beverages, dairy items, fish prod- 
ucts, fruits and vegetables, meat packing, and paper 
products. The financial statements cover net sales 
and profit for the past decade, assets and liabilities 
broken down for the last two years, and statistical 
summary. Names of all officers and directors of each 
organization as well as a listing of subsidiary com- 
panies are included. Unfortunately, in this otherwise 
well-turned-out Manual, the specific areas of respon- 
sibility of the various company officers are not listed 
with the names. The Manual contains 114 pages, is 
% by 12” in size, and is bound in hard paper cover. 
Cost is $10 per copy. 

+ 

revised 1712” by X-ray Spectrograph 
Chart showing characteristic secondary X-ray beams 
for elements from Magnesium (Atomic No. 12) to 
Californium (Atomic No. 98) is available gratis from 
the Instruments Division, North American Philips 
Co., Ine., 750 S. Fulton Ave. Mount Vernon, N. Y. 
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The chart is suitable for wall display and will assist 
technicians and other personnel to understand the 
theory and application of X-ray Spectrography. It 
also will be useful in handling actual problems. 
+ 
‘The flavor industry has often been considered a 
stepchild in the family of modern industries, but it 
can be established that the grandfather was the spice 
trade and surely the mother was the perfume indus 
try. This leaves us to assume, by the strong resem 
blance in characteristics, that the father was none 
other than pharmacy. Fortunately for the future of 
the industry, flavors have been ‘going steady” with 
chemistry for half a century.’’ The quotation is from 
**Flavor Solvents,’” lead article in the No. 5, 1956, 
issue of The Givaudan Flavorist, published by Givau- 
dan Flavors, Inc., 3830 W. 42nd St., New York 36, 
A process for treating eggs and a milk product 
manufacturing process, both utilizing glycerine, are 
highlighted in recent patents briefly described in 
** Glycerine Facts," October 15, 1956, issued by Glye 
erine Producers’ Assn., 295 Madison Ave., New York 
The subject of super cleaning ordinary atmospheric 
air by means of specially adapted industrial cloth 
filter-type dust collectors is treated in Bulletin 557-D, 
dealing with the Wheelabrator Ultrafiltration proc- 
ess, published by Wheelabrator Corp., 1095 S. Byrkit 
St., Mishawaka, Ind. 
The firm's complete line of analytical distillation 
and vapor-phase chromatographic apparatus are illus 
trated and deseribed in a folder available from Pod 
bielniak, Ine., 341 E. Ohio St., Chieago 11, IIL. 


A new 14-page flavor catalog listing essential oils, 
terpeneless oils, synthetic aromatics, natural and im 
itation flavors, specialties, ete., has been published by 
Polak’s Frutal Works, Ine., Middletown, N. Y. 

- > . 
More than 5,000 associations, societies, and cham- 


bers of commerce are listed in the Encyclopedia of 
American Associations, a business and reference di 
rectory, published by Gale Research Co., 424 Book 
Tower, Detroit 26, Mich., at $15.00. The listing for 
each association includes address of the national 
headquarters, executive secretary, number of mem- 
bers and staff, year founded, and a general deserip- 
tion briefly outlining membership and purpose of the 
group. In addition to the basic volume, two addi- 
tional supplements are included. Supplement | will 
list new organizations, changes of address, and dele- 
tions. Supplement II will list associations by broad 
subject and functional groupings, such as wholesale 
associations, retail, womens, veterans, construction, 
communications, ete. 

As a help to users of gaskets, shims, and washers, 
Chicago-Wilcox Mfg. Co., 7701 S. Avalon Ave., Chi- 
cago 19, IIL, has released a 28-page catalog  illus- 
trating and describing these products in a variety of 
styles, shapes, and materials. A valuable feature is a 

(Continued on page 44) 
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HYDROLYZED VEGETABLE PROTEINS 
THE FLAVOR OF MEAT FROM WHEAT 


That good, oven-browned beef flavor 
keeps ’em coming back for more! 


Flavors come alive with... 


HURON MSG 


Pure MonoSodium Glutamate 994% 


A taste-maker and a sales-maker, Huron MSG 
intensifies your own fine flavors to bring new 
taste thrills to processed meats, fowl, fish or 
seafoods, packaged dinners and other specialties 
from soups to sausage. 
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MSG +HVP + AGE-IT 
American Pioneers in Protein Derivatives 


When you boost the taste-appeal of your products with 
Huron HVP, your brand preference and sales climb to 
new highs! Made from wholesome wheat protein, Huron 
HVP brings the rich, mouth-watering meatiness of 
oven-braised beef to canned, frozen and other prepared 
foods. Huron HVP enables you to control the flavor in- 
tensities of your specialty products. Huron offers you a 
complete line of HVP in liquid, paste, and powder forms. 
What’s inore, Huron will send a technical man to work 
out your flavor problems with you in your own plant. 
Write today for complete information and samples. 


% Only one place to get both these taste-builders— 
} THE HURON MILLING COMPANY 


Executive Office: 3101 N. WOODWARD AVE., P. O. BOX 9, ROYAL OAK, MICH. 
Sales Offices: 9 PARK PLACE, NEW YORK 7 ° 


CHICAGO 11 
NATIONAL BLDG., CINCINNATI 2 Factory: HARBOR BEACH. MICHIGAN 


161 EAST GRAND AVE., 
383 BRANNAN ST., SAN FRANCISCO 7 7 607 SECOND 
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(Continued trom page 42) 
complete section listing more than 1500) stock dies 
available which can often save users the cost of dies 
in meeting their requirements. 
A 6-page brochure describing the new **Scotchpak’”’ 
brand heat-sealable polyester film is available from 
Minnesota Mining and Mfg. Co., 900 Fauquier St., 
St. Paul 6, Minn. Emphasized are the heavy-duty 
packaging and protective wrapping abilities of the 
film. A table details both physical and chemical prop- 
erties as well as performance characteristics. The 
film, which can be heat-sealed with regular sealing 
equipment to give a seal as strong as the film itself, 
is available in two ** A,’” seal 
able on one side, and **Seotechpak’’ **B,"” sealable on 
both sides. 
A 14-page rotary gear pump catalog is available 
free from Northern Ordnance Ine., Dept. 106, Colum- 
bia Heights Station, Minneapolis 3, Minn. The eata 
log gives complete design, performance, and engi- 
neering information regarding Northern Nitralloy 
Steel Block Pumps as well as general engineering 
data regarding viscosities and pipe velocities and 
sizes. Pump sizes range from ', g.p.m. to 146 g.p.m 
The 40th edition of **Eastman Organic Chemi 


cals,”’ listing more than 3,500 organie chemicals, and 
including price list, is available on request from Dis 
tillation Products Industries, Eastman Organic 
Chemicals Dept., Rochester 3, N. Y 
An article on gas chromatography has been pub 


lished by Evans Research and Development Corp.. 
250 E. 43rd St., New York 17, N. Y. Entitled ** Hot 
Air Unlimited,’’ the article is one of a series of ** Re 
search Comments’’ widely distributed to chemical 
and allied industries. Written by Dr. Donald A. B. 
Mackay, associate director of research, the article 
traces the historical background, theory, practice, 
and potentialities of this important new technique. 
Copies may be obtained by writing to Dr. Murray 
Berdick, coordinator of research 
The following literature is available from Minne 


apolis-Honeywell Regulator Co., Industrial Division, 
Wayne & Windrim Aves., Philadelphia 44, Pa.: Bul- 
letin G-2, an index of Industrial Division literature 
covering catalogues, bulletins, specification sheets, 
data sheets, illustrated lectures, and articles from 
Instrumentation magazine; Data Sheet No. 10.2-6, 
deseribing the H.E. Sostman & Company transducers 
which respond to any linear or non-linear function of 
pressure to position a pen or pointer through a self- 
balancing bridge circuit; Specification SO02-1, de- 
seribing new moisture-resistant and flexible polyvinyl! 
plastic insulated thermocouple extension wire, avail- 
able in 14-, 16-, and 20-gauge sizes for use with all 
types of thermocouples regularly supplied by Honey 


Ww ell 


Reprints of ** Facts and Illusions in Resource De- 
velopment,’” by Berndt L. Kolker and Melvin R 
Levin, staff members of the Industrial Economics De 


4“ 


partment of Midwest Research Institute, 425 Volker 
Blvd., Kansas City 10, Mo., are available from MRI 


Battelle Memorial Institute, 505 King Ave., Colum 
bus 1, Ohio, offers reprints of a 22-page article, 
“Trends in Industrial Research,”’ written by Dr 
Clyde Williams, BMI president. Write M. R. Nestor, 
manager, project development. 

“The Outlook for Tomorrow's Grocery Market,’ 
an address by Arthur C. Nielsen, president, A. © 
Nielsen Company, to the Grocery Manufacturers of 
America, 76 pages, is available by writing A. C. Niel 
sen Co., 2101 Howard St., Chieago, Ll. 

Weldrawn tubing—made by forming cold-rolled 
strip into tubing, fusion welding the edges, and cold 
drawing to size—is described in Data Memorandum 
No. 2, published by Superior Tube Co., 1697 German 
town Ave., Norristown, Pa. Sizes listed in a table of 
analyses and production limits are from .0625° to 
2.500 outside diameter, depending upon the analysis 
Standard analyses include 9 types of stainless steels, 
Monel, Hastelloy Nichrome **V,"’ Beryllium 
copper, Constantan, 42 nickel iron, 520) nickel 
iron, and unalloyed titanium. 


A new pamphlet describing standard pallet ship 
ments of AVISCO cellophane is available from 
American Viscose Corporation’s Film Division, 1617 
Pennsylvania Blvd.. Philadelphia 3, Pa. The handy 
pamphlet contains charts of available pallet sizes for 
roll and sheet cellophane. There is no additional 
charge for palletizing. 
“What You Should Know About Bakery Sanita 


tion,”’ recently revised 28-page cleaning guide pub 
lished by Oakite Products, Ine... 157 Reetor St.. New 
York 6, discusses up-to-date recommended 
cleaning procedures for the baking industry and de 
scribes the latest in mechanized cleaning equipment 
vr 
New 16-page booklet TD-507, ** Thermal Conduc 
tivity Analyzers,”” full of information on the practi 
cal application and operation of these instruments, is 
offered by Arnold O. Beekman, Ine., 1020 Mission St., 
South Pasadena, Calif. Originally intended for the 
manufacturer's own personnel, the booklet is offered 
free while supply lasts. 
A 16-page brochure describing its new Model 154-B 
Vapor Fractometer (gas chromatography instru 
ment) is offered by the Perkin-Elmer Corporation’s 
Instrument Division, Norwalk, Conn. The Mode! 
154-B is operable at higher temperatures than its 
predecessor, Model 154, has a more sensitive dual 
thermal conductivity detector, and has, as standard 
equipment, a solenoid-operated liquid sample collec 
tion outlet 
Schaar and Co., 754 W. Lexington St., Chicago 7, 
IIL, announces availability of ‘‘Labalog’’ 956. This 
new 64-page supplement incorporates a current price 
list and features many instruments added since pub 
lication of the general catalog. 


(Continued on page 46) 
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When shoppers compare your products 
with other brand... 


..-CELITE FILTRATION 


provides perfect clarity... 
assures appetizing appeal 


In today’s highly competitive mar- 
ket, it is vitally important that 
processed food products /ook good 
as well as faste good. For in a 
shopper’s eye clarity is often a 
measure of purity. That’s why so 
many processors are turning to 
Celite* diatomite filtration. 


By means of a filter cake hun- 
dreds of times finer than the finest 
wire mesh, Celite polishes liquids 
to a dazzling clarity. And it does it 
economically, too. Celite is low in 
cost. It provides practically auto- 


JM Johns-Manville CELITE FILTER AIDS 


matic operation with any standard 
pressure filter. And you needn't 
worry about a clarification bottle- 
neck. Celite works at fastest flow 
rates. 

Thousands of processors are 
using Celite today for filtering 
sugar, beer, fruit juices and jellies, 
cooking and salad oils and many 
other products. Why not ask one 
of them about Celite. Better still, 
get the complete story from Johns- 
Manville. 


*Celite U Ma e's registered trade mark 
for its diat« we s lica products 


When you filter your product with 
Celite you get the extra sales appeal of 
sparkling clarity. 


Tell us what you make. 
We'll tell you if and how Celite 
can help you make it better. _«CELITE 
Write to Johns-Manville, Box anes 
44, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 
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(Continued trom page 44) 

The “Fluid Agitation Handbook,’’ 46 pages, pub- 
lished by Chemineer, Inc., 1044 E. Ist St., Dayton, 
Ohio, covers in detail theoretical and practical ap- 
proaches to fluid mixing problems in the process in- 
dustries. It outlines step by-step procedures for de- 
termining optimum mixing characteristics of fluids 
in relation to their physical properties. Since most 
experimental work in mixing is aimed at selection of 
standard size plant agitation equipment, methods are 
given for scaling-up a laboratory mixing operation to 
a production process. A 46-item bibliography is pro- 
vided. Price is $1.50, postpaid. 


7 

Bulletin 38.1, offered by Askania Regulator Co., 
240 E. Ontario St., Chieago 11, IIL, comprehensively 
explains the Askania Electrojet, an eleetro-hydraulic 
unit which creates powerful hydraulic output thrust 
or torque from low-level electrical input signals, from 
various sensing elements. Typical applications in po- 
sition Servos, floating control systems, and other 


functions are deseribed 


meeting hall and conference room 

At a recent meeting of the New York Society of 
Flavor Chemists, retiring President John Bouton of 
Dodge & Olcott, Inc., was presented with a plaque 
for his services, and new ofticers were elected. These 
are: chairman of the board, John Bouton; president, 
Chas. Fricke of Polack & Schwartz; vice president, 
Strassburger of van Ameringen-Haebler; treas- 
urer, Jerome Di Genova of Givaudan-Delawanna ; 
secretary, Fred. Schumm of Ungerer & Co. 


The Flavor Laboratory of Arthur D,. Little, Ine., 


Cambridge, Mass., inaugurated, on November 19, a 
series of svmposia on flavor research as a part of the 
firm’s 70th anniversary celebration. The first sym- 
posium, held in Cambridge, presented a broad picture 
of the current state of flavor research and its indus- 
trial applications. Three other conferences, concerned 
with laboratory flavor testing, consumer testing, and 
physicochemical research on flavor are planned for 
1957. 


Program Chairman C. G. Harrel, director of new 
product ideas for Pillsbury Mills, Inec., announces a 
tentative agenda for the 1957 annual meeting of the 
Research and Development Associates, to be held in 
Richmond, Va.. April 23-25, 1957. The first day’s 
session will include presentations on procurement 
and inspection procedures and the new Army combat 
feeding system. Theme of the second day’s program 
will be ‘* Preservation and Packaging.’’ In the after 
noon, several symposia will be conducted concur- 
rently. On the final day, a trip will be made to the 
nearby military installation at Fort Lee. Members 
and friends of the Associates will be shown the sig- 
nificant phases of work carried on by the three major 
Quartermaster branches located at Fort Lee—The 
Quartermaster Board, the QM Field Evaluation 
Ageney, and the QM Training Command. Write 
Col. R. A. Isker (ret’d.), seeretary, R & D Associates, 
1819 W. Pershing Rd... Chieago 9, Il. 


16 


DECEMBER, 1956 


Sales relationships, research efficleney, and ollshoot 
gains from research will be featured at the second 
National Industrial Research Conference to be held 
at the Conrad Hilton Hotel, Chicago, April 24 and 
25, 1957. ‘*Research for Profit’? again will be th 
theme of the conference, sponsored by Armour Ri 
search Foundation of Hlinois Institute of Technolog 
Technology Center, Chicago 16, II 


- » + building up and branching out 

Hercules Powder Co., Wilmington, and The 
Huron Milling Co., Harbor Beach, Mich... have an 
nounced a plan for acquisition of Huron Milling by 
Hercules subject to approval by Huron stockholders 
The plan calls for acquisition of all Huron assets by 
Hercules in exchange for approximately 100,000 
shares of Hercules common stock. Huron Milling 
common stockholders will receive one share of Ile 
cules common stock for approximately three shares 
of Huron stock. Huron Milling, with more than 500 
employes, and net sales last year of nearly $12 mil 
lion, processes wheat flour into proteins for food sup 
plements, natural food flavoring, and wheat starch 
This is the first major expansion by Hercules into a 
field involving food produets, although the firm 
which manufactures more than S00 industrial chemi 
cals, has in recent years launched a diversification 
program into several new fields of chemistry. Her 
cnles plans to operate the Huron business as a divi 
sion of its Virginia Cellulose Department 


The newly completed addition to Fries & Fries, Inc., 110 E. 70th St., 
Cincinnati, Ohio, facilities includes this analytical and contro! labora 
tory. In charge is Dr. Geo. Bowden, facing, center. 


Atlas Powder Company’s net earnings in the first 
4 months of 1956 were $3,294,608, or $4.40 a common 


share—a 26% gain over the $2,616,193, or $3.48 a 


common share earned in the same period last vear 
Sales and operating revenues from explosives and 
chemicals totaled $49,999,496 in the first three-quar 
ters of this year. This was an 8% rise over the $46 
397,974 reported in the first 9 months of 1955 

The Du Pont Company’s Film Department plans 
substantial expansion of manufacturing capacity for 
cellophane and **Mylar”’ polyester film. New facilities 
to be installed at the Clinton, lowa, cellophane plant 
will provide about 10 million pounds additional cello 
phane capacity by mid-1958. Plans are being readied 
for addition of another 20 million pounds capacity 


(Continued on page 48 
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Morton Salt Company's new milli 


n dollar 


laboratory at Woodstock, Illinois, is at the service 


of the Food Industry fo help solve problems 


relating to the use of salt. For example, here's 


How Morton helped pickle pack 
make better product 


4” 


Here’s a pickle packer following the Morton procedure for determining “999° is a high purity, low cost salt which contains 99.9% clean, 


the acid and salt content ina nickle brine sam le. jure sodi im ¢ hloride: except onally low in the objectio Ne 
| 


Salting pickles correctly—to produce uniform high quality metals, copper inom. 
presents two major problems to pickle packers salt that won't break up in shipment and will dissolve uniformly 
in an average time ol about six minutes (not too fast or too slow). 
Pickle packers (ike other eanners and food packers) have the | Morton ‘999° Salt has a practically constant weight per volume 

problem of using the right amount of salt. The Morton Salt and is easily and efficiently dispensed | hand or machine. 
Company helped solve this problem by developing a procedure 


for testing pickles for both acid and salt content. 
: Please send me y r f testing ¢ ed f elermining the acid 
Morton's testing procedure is fast, accurate, and relatively 


simple. It includes a glass stirring rod with end point testing 

colors and contains complete data on when and how to test for C] ¥om nol a pickie pecker bul would like € information on how 
acid and salt content. Morton can help n 

9) Pickle packers also face the problem of using the right type 

— of salt for better flavor control. Morton helped solve this 

problem with Morton “999° Salt. Title 


How Morton can help you make a better product 


Chances are Morton can help you turn out a better product for slassware and chemicals ne fA: SO ent may be obtained 


‘ 
less money if you use salt for canning, packing or processing any 


food product For Morton makes many grades of salt for the Food 


Industry, and only Morton has 9 strategically located plants to MORTON SALT 
serve you. We offer fast delivery from a bag to a trainload at favor 
COMPANY 


able prices and freight, anywhere in the country. 
What's more, one of Morton’s Food Technologists can assist INDUSTRIAL DIVISION 


you with on-the-spot help with any problem you have pertaining Dept. FT-12 120 So. La Salle Street, 
to salt. And he’s backed by the services of chemists and salt scien Chicago 3, Illinois 


tists at Morton’s ultra-modern research laboratory. 
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(Continued from page 46) 
at other plants shortly thereafter. Expansion in 
‘Mylar’’ polyester film is to be provided through 
new construction at the Cireleville, Ohio, plant which 
will increase Du Pont’s produetive capacity by ap- 
proximately 506¢. This project is scheduled for eom- 
pletion early in 1958. The Cireleville plant, which 
began operations in July 1954, is the first commercial 
installation for production of ** Mylar.”’ 
7 + 
Expansion news from American Can Company in- 
cludes the following: (1) opening of a 240,000,000- 
metal-containers-a-year capacity plant at Salem, Ore., 
to supplement output of Canco’s Portland faetory ; 
2) purchase of Bradley Container Corp., Maynard, 
Mass., manufacturer of extruded plastic tubes and 
bottles and formerly a subsidiary of Olin-Mathieson 
Chemical Corp., for operation as a wholly owned sub- 
sidiary; (3) plans for construction of a third Texas 
plant, in San Antonio, with a projected capacity of 
275,000,000 cans per year. Canco also has announced 
allocation of $10,000 for its 1956 research grant to 
the Northwest Laboratory of the National Canners 
Association in Seattle, bringing to more than $220,000 
the amount the company has donated to the North- 
west Laboratory since Canco first began to assist the 
research organization in 1934. 
Glidden Company officials recently opened a large 
new Chicago laboratory, the Glidden Foods Research 
and Service Center, equipped to test all kinds of 


both in their reactivity with 
proteins and their ability to 
work well “in combination” 
with other colloidal materials 


*Over 20 distinct types 
SeaKem Stabilizers are il 

. each one a highly refined 
derivative of Irish Moss and 
standardized for a particular 
gelling, thickening, suspending 
or other function. 


Any special application peer Write today! 


yeaplant CHEMICAL CORPORATION 


63 Dovid Street, New Bedtord, Mass. 


DECEMBER, 1956 


edible fats and oils and to carry on basie research in 
these essential foods. The unit, at 2333 Logan Blvd 
is operated by the firm’s Durkee Famous Foods Di 
vision. The new laboratory contains a large central 
demonstration area around which are grouped the 
testing and research sections and the library. Each 
unit is equipped to perform its own research and 
testing work. The sections are: Basie Research, Cus 
tomer Formula Development, Control Baking Sec 
tion, Frying Section, General Baking, Frozen Des 
serts and Whipped Toppings, Coating Section, Home 
Economics, and Central Fats and Oils Research. The 
staff is headed by W. M. Cochran, technical and sery 
ice director. It is headquarters for Norman Bruee, 


director of refinery operations for the Durkee Di 
vision, and Geo. F. Atkinson, manager of the Chicago 
refinery. 


Mrs. Merle Wise of Wise’s Super Market, Marion, Ohio, is shown being 
presented with a $1000 diamond watch by 0. J. Osterberg, Akron Dis- 
trict Manager of the Diamond Crystal Salt Co., while Mr. Wise and 
Paul Steckman, Diamond Crystal district representative (right) look on. 
The radio jingle composed by Mrs. Wise won first prize in t ¢ Diamond 
Crystal Jingle Contest. The theme is based on the current Diamond 
Crystal advertising approach—“Diamond is a Cook's Best Friend.” 


+ 
To meet the increasing demand for trimethylolpro 
pane in the rapidly growing polyurethane plastics and 
coatings field, Celanese Corporation of America, 180 
Madison Ave., New York 16, N. Y., has begun con 
struction of a new polyol production unit at its 
Chemeel Plant in Bishop, Texas. The plant will util 
ize special aldoling processes developed by Celanese 
and will greatly expand capacity for polyol and 
aldol production which began a year ago with the 
start-up of a semi-works unit. The new commercial 
unit is expected to be producing by the end of 1957 
Arkell & Smiths, Canajoharie, N. Y., have pur 
chased the bag-making equipment and plates of 
Thomas Phillips Co., Akron, Ohio, manufacturer of 
small sugar, salt, and rice pockets, and flour bags 
and containers. A&S has leased the Thomas Phillips 
bag factory and will operate this plant in addition to 
their four bag plants at Canajoharie, Hudson Falls, 
N. Y., Wellsburg, W. Va., and Mobile, Ala. 
+ 
Sales and net income of Beckman Instruments, 
Inc., set new records for the fiscal year ended June 
30, 1956. Sales were $29,362,131, an increase of 38% 
over the $21,330,598 recorded in the previous year 
Net earnings after taxes amounted to $1,744,856, an 


(Continued on page 50) 
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DRYING RANGES 


for 


highest product uniformity! 
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INCREASED YIELDS 


GUARANTEED QUALITY OF PRODUCT 


PRODUCT UNIFORMITY is of utmost importance to 
every food processor, at all stages of processing. 
The Proctor continuous conveyor dryer installation FLEXIBILITY 

shown above is located in a plant of one of the ‘ 

world’s largest food manufacturers—typical of many 

in use in the food industry today. In this plant PROFITABLE OPERATION 
Proctor Dryers assure uniformity of color, taste, and 


high customer appeal—yields are greatly increased! 
WITH UNIFORMITY COMES PROFIT. Efficient drying per OTHER PROCTOR DRYING EQUIPMENT FOR THE 
pound of product can often mean more direct profit FOOD AND PROCESS INDUSTRIES 


than an increased sales volume. Proctor equipment 
TRAY DRYERS * TRUCK DRYERS 


provides the control, flexibility and construction 
features essential to profitable drying performance. PRE-FORMING FEEDS » SPRAY DRYERS 


Write or phone today for complete information. 


PROCTOR & SCHWARTZ, INC. 


Philadelphia 20, Pa. 


MANUFACTURERS OF INDUSTRIAL 
DRYING EQUIPMENT 
AND TEXTILE MACHINERY 
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(Continued from page 48) 

increase of 32°, over the previous year’s earnings of 
$1,322,050. Expenditures last year for research and 
development totaled a record $3,114,694, equivalent 
to 10.6°7 of sales. The firm is placing special empha- 
sis on data processing and control systems as well as 
on advanced semiconductor components such as the 
transistor 

+ 

Arthur D. Little, Ine. announces opening of a 

Los Angeles oftice in the Roosevelt Bldg... Rm. 452, 
727 W. 7th St. Dr. Benjamin S. Mesick heads the 
new office 

+ 

Formation of Comeo Company to act as manufac- 

turers’ representatives and brokers in the food and 
related fields is announced by IFT member D. C. 
Clint) Cregier, along with B. J. McAuliffe, L. A. 
Mackenroth, and ©. M. O'Malley. The new firm will 
headquarter at S747 St. Louis Skokie, III. 
Branches in several Midwestern centers will be de 
veloped through consolidations with other established 
representatives. 


Open construction is a feature of the new spray-drying facility of 
Corn Products Refining Co., Corpus Christi, Texas, now producing Snow 
Flake Insant Starch. Brick structure at right houses packaging and 
heating units. To left of elevator shaft in center is the 88 ft., all 
stainless steel spray-drying chamber. Duct leading from chamber goes 
to 4 high-efficiency collecting cyclones which carry the dry starch to 
the packaging section. 


General Mills, Ine., 400 Second Ave., S. Minneapo- 
lis 1, Minn., has purchased Ready-to-Bake Foods, 
Ine., Los Angeles, Calif.. producer and distributor of 
‘*Puftin’’ refrigerated biscuits, distributed in 34 
states. The firm will be operated as a wholly owned 
subsidiary. 

A new concept of scientific endeavor was brought 
to Baltimore in September with the opening of SCI- 
ENCE CENTER at a site on N. Bolling Rd., one- 
half block from U.S. Route 40, just west of the Balti- 
more City limits. The uniqueness of the plan lies in 
the housing under one roof of related companies 
which cover a wide field of scientific activities. Insect 
Control and Research, Ine., Cornell Chemical and 
Equipment Co., Inc., and American Bio-Chemical 
Laboratory, Ine., will share separate but adjacent 
facilities. These include library and reference rooms, 
offices, conference rooms, varied laboratory and test- 
ing areas, warehouse and service facilities. Dr. Eu- 
gene J. Gerberg is president of the venture. 
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. . « the human element 

Sheftield Chemical, Norwich, N. Y., announces a 
change in its sales organization whereby Frank V. 
Feorello becomes sales manager and F. A. Baldauski 
is appointed sales development manager. Mr. Bal 
dauski, a member of IFT, who has been sales and 
product manager, was formerly technical director ot! 
the firm 

John L. Cassullo, president of Fritzsche Brothers, 
Ine., New York City, has announced appointment of 
M. J. ‘‘Pete’’ Niles, manager 
of the company’s Chicago of 
fice, to the newly created post 
of special representative for 
the president, in which capae 
ity he will undertake key as 
signments directly related to 
sales. The firm also announces 
the retirement, as of January 
1, 1957, of Dr. Edmund H. 
Hamann, chief flavor chemist, 
and a charter and professional 
member of IFT. Dr. Hamann, 
who has been with Fritzsche 


for 29 years, will be retained 


. . . Fritzsche’s 
on a part-time basis as a spe- Pete Niles 


cial consultant. 

Nu Produets Co., Ine., 415 - 39th St., Brooklyn 
N.Y., manufacturers of food seasonings, flavors, and 
stabilizers, announce addition to their staff of Frank 
Wodar, a professional member of IFT. Mr. Wodar 
has been technical director for First Spice Mixing 
Co., New York City, plant superintendent for 
Knickerbocker Spice Mills, New York City, and as 
sistant chief chemist for The Sweets Company o! 


America. 


+ 

Wendell S. Young, formerly 
assistant manager, been 
appointed manager of the Food 
and Lumber Divisions of The 
Foxboro Co., Foxboro,’ Mass 
He will direct instrument sales 
promotion actjvities in these 
fields, succeeding Lyle M. Rich- 
ardson, a professional mem 
ber of IFT, who has been 
named to head the company’s 
new Sales Publications Divi 
sion. Mr. Young is the author 
of many papers on instrument 

... Foxboro’s applications in the food and 
Wendell S. Young umber industries. 

Continental Can Co., 100 E. 42nd St., New York 
17, N. Y., sends news of these personnel actions: 
Peter P. Wojtul, currently vice president in charge 
of sales for Continental Can, becomes vice president 
of the company’s Fibre Drum _ Division, effective 
January 1, replacing the retiring Carl E. Eggerss; 

(Continued on page 60) 
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New 
Quaker Oats Company 
Research Center 


A promise of still better products for you 


Here you see the outside of the John Stuart Re- 
search Laboratories just opened by The Quaker 
Oats Company at Barrington, Illinois. What 
goes on inside you'll discover in the finer qual- 
ity of all the products you get from Quaker. 

Product research is far from new at Quaker. 
It is one of the fundamentals of sound business 
that introduced such important developments 
as cleaner corn through the electrostatic clean- 
ing process—more manageable barley through 
enzyme inactivation—and many others. 

Now research of this type will get a fresh 
boost in the new John Stuart Research Labora- 
tories. Here 88,000 square feet, the latest in sci- 
entific equipment, and more than 100 scien- 
tists and technicians work to maintain the 
high quality of Quaker products—spearhead 
the search for new and improved processes — 


conduct the basic studies that lead to new 
and better products. 

If you use any type of flour or cereal product 
in your production process —why don’t you get 
in touch with Quaker. Chances are there is a 
Quaker product or processing development 
that can help to make your product better or at 
a lower cost. Contact The Quaker Oats Com- 
pany, Industrial Sales Department, Merchan- 
dise Mart Plaza, Chicago 54, Illinois. 


QUAKER 


The Quaker Oats Company, Chicago 54, Illinois 
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SELECTED ABSTRACTS... 


Compiled by H. A. Campbell 


ANALYTICAL METHODS 


A rapid method for the determination of 
total solids in tomatoes. 
Maprouk, A. Husserx, A. A. AND 
Aner, H. (Cairo Univ., Giza, Egypt) 
I, Sci. Food Aar., 7 (4), 257-61 (1956) 


total solids 


An equation correlating t 
in raw tomato pulp to its retractive index 
was formulated. The derived formula for 
total solids is as follows: Total solids 1 
26 


percentage by wt 522.60 n-695 


The determination of non-fat dry milk 
solids in bread by paper chroma- 
tography. 

Zentner, H. (Bread Research Inst. of 
Australia, North Sydney, N.S. W.) 
Inalyst, &1, 483-6 (1956) 

\ method was devised for the detn. of 
non-fat dry milk solids in bread. The 
lactose, which usually comprises 50% of 
the non-fat dry milk solids, is sepd. from 
residual maltose in 48 hrs. by descending 
paper chromatography with an n-BuQH 
py ricline system conte. AgNO The 
optical densities of the Ag spots are then 
detd. in a densitometer 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


A new pancreatic carboxypeptidase. 
For kK, J i (| > Dept ot Health 
Education and Welfare, Bethesda, Md.) 


J fm. Chem. S 78 (14), 3541-2 
(1956) 
The new enzyme is tentatively desig 


nated hast carboxypeptidase (BCP) be 
cause ot Its apparent requirement tor a 
basic carboxyl terminal amino acid. Ac 
tion of BCP as a carboxypeptidase is 
demonstrated in its failure to hydrolyze 
] 


benzoylglycyl-i-lysine amie 


The effect of adenosinetriphosphate upon 
actomyosin solutions, studied with a 
recording dual beam light-scattering 
photometer. 

W. F. (Western Reserve 
Univ., Cleveland, Ohio). J. Gen. Physiol 
(6). 821-30 (1956) 

\ recording dual beam light-scattering 
photometer is described whicl permits 
kinetic studies involving changes in tur 
bidity, and which is not, as are singh 


photocell instruments, affected by — the 
errors dun te th attenuation of the scat 
tered heht withm turbid medium 


With this method. a renewed study Vas 
made of the phys. changes occurring in 


actomyosin under the influence of ATP 


Carboxymethy!] proteins. 

S., ANd Crarke, H. T. (Co 
lumbia New York J. 
Chem., 221, 133-41 (1956 


Bovine serum albumin reacts with 
bromoacetate at pH 9 to yield derivs. in 
which the entrant carboxymethyl groups 


are attached to the amino, phenolic, and 
imidazole groups The arboxym« thy 
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lated protein is insel. in H.O at pH 2, 


but sol. at pH 3 and above. It is not 
agulable by heat and resembles a de 
natured protem im the increased chem 
ceessibility of its disulfide and imidazole 
groups Carboxymethylation offers 
promise as 4a means tor the estn. and 
lentification of terminal @a-amino groups 


1 protems 


A preliminary study of the properties of 
prcteins in some nonaqueous solvents. 
Rees, E. Sincer, S. J. (Yale 
Univ... New Haven, Conn.). rch. Bio 
chem. Biophys., 63, 144-59 (1956) 
Solubility tests were performed with 
23 protein prepns. and Na deoxyribonu- 
cieate m 37 nomad solvents Most of the 
proteins were sol. in hydrazine and ethyl 
enediamine, and other successtul solvents 
1 the order it lecreasine effectiveness, 
were propylenediamine, formamide, di 
methyl sulfoxide, ethylene glycol, and 
N-methylacetamide. Insulin and zein were 
dissolved in 13 and 15°) solvents, resp. 
vith a umque parallelism that suggests 
ome similarity im the structures of the 
hydrazine, ethylene glycol, and forma- 
ritele In treshly prepd. hydrazine and 
ethylenediamine solns., the results of soly., 
ultracentrifuge, and viscosity expts. indi 
cate that protein mols. are unfolded and 
clongated compared to their structures in 


H.0) soln 


The differential, periodic titration of pro- 
teins with N/150 potassium-3-tellu- 
rate. 

Beek, G. (Universitat Bern, Switzer 


VWicrochim Ilcta, No. 4-6, 977-8 


| vas shown that im the differential 
periodic titration of proteins in suffietent 
amts. (40 to 60 me.) the degradation 
curve proceeds in distinct stages, which 
probably correspond to very detimite pep 
tide linkages. 


Structure and composition of soluble 
feather keratin. 

Woootx, A. M. (Inst. of Ophthal 
mology, Judd St.. London). Biochem. J., 

(4), 576-81 (1956) 

The reaction of sol. feather keratin 
vith 1-fluoro-2: 4-dinitrobenzene and with 
phenyl isethiocyanate indicates that the 
protem contains only one-tenth equiva 
lents of N-terminal amino acids/mole of 
proten The reaction of sol. feather kera 
tin with carboxypeptidase and with the 
OOH ion can be miterpre ted as evidence 
tor the absence of a molar proportion of 
a-carboxyl groups. Some of the amino 
acids in sol. feather keratin were estd 
quantitatively. It is concluded that the 
feather keratin monomer ts an unbranched 


cyche peptide 


Lipids of wheat flour. I. Characteriza- 
tion of galactosylglycerol com- 
ponents. 


vo unrelated proteins. DNA is sol. in’ 


Carrer, H. R. H., AN 
Suirer, D. (Univ. of Hlinois, Urbana 
J. Am. Chem. Soc.. 78 (15), 3735-8 
(19560) 

\ benzene ext. of bleached wheat flour 
was fractionated by Craig distributior 
between n-heptane and 95% MeOH int 
triglyceride, steroid, lipoprotein and lipo 
carbohydrate fractions The lipocart ) 
hydrate was further fractionated from 
acetone into a more sol. and a less sol 
component. In a study of these two ma 
terials the carbohydrate moiety of 
more sol. fraction was identified as 
galactopyranosyl-l-glycerol and the cat 
hohydrate motety of the less sol traction 
as 


pyranosyl-l-glycerol 


On the biosynthesis of the porphylinlike 
moiety of vitamin B... 

Suemin, D., Corcoran, J. Roses 
C., I. M. (Coll. of 
Physicians and Surgeons, Columbia | 
N. Y¥.). Science, 124, 272 (1956) 

Vitamin By was) synthesized micro 
biologically in the presence of 6-amir 
levulinic acid sucrose, 
acid, and salts. On the assumption that 2 
moles of aminoketone are utilized for car 


ring and on the basis of the radioactivit 


4 the vitamin formed, it was conclud 

that the porphyrinlike structure of | the 
vitamin is synthesized from 6-aminolevu 
linic acid, as are the porphyrins, and that 
the mechanism of synthesis of the ring 


system in the vitamin ts similar to that 


the porphyrins. 


MICROBIOLOGY 


Proteolysis by Lactobaci'lus casei. I. Pro 
teinase activity. 

Branpsarter, anp Netsox, F. | 
(lowa Agr. Expt. Sta.. Ames). J. Ba 
tertol., 72 (1), 68-72 (1956) 

The activity of the proteinases of Lact 
hacillus caset growing in milk, and of the 
cell-tree ext. of / caset Was studied 
Maximum activity of the enzymes and 
their stability were obtained at pH levels 
somewhat below those found for similar 
} 


enzymes produced by other bacteria 


These proteinases may be an important 
factor in the protem degradation im Ched 


dar cheese at approx. pH 5.0. 


Desensitization of Escherichia coli to 
ultraviolet light. 

WeEATHERWAX, R. OS. (Univ. of Cali 
fornia, Berkeley). J. Bactertol., 72 (1 
124-5 (1956) 

Ihe present report deals with the tind 
ing that, in contrast to Kelner’s observa 
tions with strain B/r, the parent strain B 
of Escherichia coli can be desensitized to 
ultraviolet light by a prior exposure t 
light of visible wavelengths 


NUTRITION 


Fat absorption in man. 
Nutrition Revs., 14, 200-1 (1956) 


i 
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\ study of fat absorption in man con 
ducted with a 22 month old child afflicted 
with chylothorax. A basal diet was used 
during most of the test which supplied 
28 g. of fat per day and presumably adk 
quate, corst. amts. of other nutrients 
The type of fat in the diet was changed 
each week or group of weeks by chang 
ing the kind of fat in a protein milk which 
Was used as part ot the diet. or gZiven as 


fat itself. Standard methods were used 
for detg. satd. and unsatd. fatty acids in 
the chyle and dietary fat. Changing 
chetary fat compn. changed chyle fat 
compn. Distinct differences were noted 
m the absorption of various fatty acids. 
6-, 8- and 10-C fatty acids were seldom 


found in chyle whereas the 12-, 14-, and 
16-C fatty acids were all absorbed to 
practically the same extent 


Optimum fatty acid ratio in dietary fat. 
Nutrition Rewvs., 14, 221-2 (1956) 
Growth rate of 25 male and female rats 

was studied for 9 weeks on a diet of 20% 

fat. Fat was prepd. from coconut, corn, 

and olive oils mixed in such proportions 
that the desired ratios of fatty acids could 

be obtained All diets contained 10% 

linoleate and diets 1 to 4 (5 was defatted 


control) contained 70, 60, 30 and 10% 
satd. fatty acids resp. In male rats, diet 3 
(30% satd. to 10% wumnsatd.) produced 
significantly greater wt. gains. Later 


expts. upheld earlier findings. It is evi 
dent that the best growth rate resulted 
trom a low ratio of satd. to unsatd. fatty 


acids 


Dietary fat and the thiamine require- 
ment. 
Nutrition. Revs., 14, 212-14 (1956) 
Studies with humans and rodents sup 
port the view that dictary fat reduces 
the thiamine requirement 
The effects of a low phosphorus ration on 
calcium metabolism in the rat with 
the production of calcium citrate 
urinary calculi. 


SPARGO, B.. AND Sacer, R Proc. Inst 
Ved. Chicago, 20 (13), 307-8 (1955); 
Biol. Abstr., 30 (6), No. 16101 (1956). 

Normal Ca low P diet produced caleuli 


in adult male rats after 6 days 


Arsenicals as growth promoters. 

Nutrition Revs.. 14, 206-9 (1956) 

The growth-promoting effect of org 
arsenicals appears to be similar to th 
well-known effect of antibiotics in stimu 
lating animal growth, being most effec 


tive in “old” environments \rsenicals 
like antibiotics, do not always stimulate 
growth in “clean” environments or under 


all dietary conditions. They apparently 
are not nutrients but stimulate growth 
indirectly 


The metabolism of vitamin B, in human 
beings. 

Vitter, R. W. (Univ. of Cincinnati 
Ohio). J. Clin. Nutr.. 4 (4). 378-83 
(1956) 

Vitamin Bs is a very important sub- 
stance in the diet of adult human beings. 
Deranged vitamin Bs metabolism induces 
lesions in skin, mucous membranes, nerve 
tissue, and lymphatic system, and_ the 
metabolism of tryptophan, protein, carbo 
hydrate, and fatty acids may be affected 
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TO PROTECT 
YOUR PRODUCT 
FROM RANCIDITY 


If your product contains fats or oils, a letter 

or call to us is the easiest way to make sure it has 
protection from oxidative rancidity. We will 
recommend the precise Sustane formulation to 
provide this dependable protection. 


With Sustane, Universal’s high-potency antioxidant, 
you can depend on these important advantages: 


© Longer shelf life, doubly important during hot 
summer months. 


Greater carry-through for protections fried and 
baked products such as potato chips and pastries. 


@ Lower cost per pound of stabilized product. 
@ Superior oil-solubility. 
@ Easy and economical application. 


Protect your customer and retailer good will and 
avoid expensive returns by giving your product 

the greatest all-around protection from rancidity. 
A letter to us will provide it. 


PROTECT YOUR PRODUCT WITH 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, ILLINOIS, U.S. A. 


; the modern food preservative 


protects natural quality... 


CONSIDER 
SORBIC FOR... 


CHEESES 
CAKES 
PICKLES 
SALADS 
CITRUS PRODUCTS 
SIRUPS 


@ Controls growth of many molds and yeasts. 


@ Safe at required levels—it is metabolized like 
fatty acids in foods, 


@ Contributes no flavor or odor— when properly 


used. 


For further information on how you can 
protect your food product with Sorbic, write the 
CARBIDE office nearest you for Technical Bulletin 
F-65608. Offices in principal cities. In Canada: 
Carbide Chemicals Company, Division of Union 
Carbide Canada Limited, Montreal. 


*CARBIDE's refined sorbic acid for use in foods. 


CARBIDE and CARBON CHEMICALS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, N. Y. 


adversely by this deticieney. In 
some studies suggest that specific meta 
bolic abnormalities may increase the nee 
for vitamin B., and that drugs may caus 
toxic manifestations by interfering with 
the function of this vitamin 


Citrate and rickets in rats. 

Nutrition Revs., 14, 210-11 (1956) 

Results of studies indicate that in expts 
with factors affecting bone formatior 
careful attention must be given to Ca, P 
content of the diet. Thus, citrate may 
exert a rachitogenic or an antirachitic 
effect depending on the diet compn. with 
respect to these two elements. In general 
it appears that citrate is antirachitic when 
added to a diet contg. high levels of Ca 
and contg. P chiefly as phytate. 


Mechanism of action of vitamin K. 
Nutrition Revs., 14, 211-12 (1956) 
Authors have reported a series of expts 

confirming and extending their previous 

results that the mode of action of vitamn 

K is as part of an enzyme systen 

cerned with the “coupling” of oxidation 

and phosphorylation. The authors 

clude that menadione should be classitied 
as a provitamin to which a phytyl chair 
could be added in the animal body. The 
actual vitamin K action must reside it 

the nucleus while the side chain acts as a 

carrier binding it to lipoproteim for 

port to the site of action 


Some studies of tocopherol in infants and 
children. 

Gorvon, H. H.. ann Nitowsky, H. M 
(Johns Hopkins Univ. Seh. of Med 
Mad.) lin. J. Cline Nutr.. 4 (4), 391-6 
(1956) 

Studics of hemolysis and plasma to 
copherol indicate that newly born full 
term and premature infants have a d 
feiency of tocopherol. In the former, it 
is remedied quickly by breast feeding and 
less consistently by feeding whole cow's 
milk mixts., but in the latter it persists 
on customary feeding mixts. of partially 
skimmed cow's milk. Because of their 
defect in fat absorption and the limited 
tocopherol content of both whole cow's 
milk mixts. and stored human milk, sup 
plementation of the diets of premature 
infants may be necessary to repair the 
deficiency. One might est. daily suppl 
mentation at 0.5 mg./kg. body weight. TI 
authors are, however, reluctant to mak: 
such a recommendation, 


Inositol biosynthesis. 

Vutrition Revs. 14, 219-20 (1956). 

Results of several studies on the bio 
sytithesis of inositol indicate that inositol 
is not a dietary essential for the rat. The 
requirement of imositol for various body 
functions appears to be met by tissue bio 
synthesis. It would appear that from a 
dietary standpoint inositol should not be 
considered a vitamin for higher animals 
in the usual sense of the word. 

The effects of oral estrogens and andro- 
gens singly and in combination on 
yearling steers. 

Beeson, W. M., Anprews, F. N., Stop, 
M., AND Perry, T. W. (Purdue Univ 
\gr. Expt. Sta., Lafayette, Ind.). J. 
mal Sci., 15 (3), 679-84 (1956). 


(Continued on page 56) 
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ONLY GOOD FLAVORS can be relied upon to produce tastier, more palate-tempting con- 
fections. And the most competent production men in the industry are agreed that no matter 
what may be a manufacturer’s advantages in candy making experience and facilities, his 
finished goods can be no better than the materials used in their manufacture. Remember: 


Your product is ONLY as good as its FLAVOR! 


For helpful information on the flavoring of PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


CONFECTIONS or other f 1 or be erage prod BRANCH OFFICES ard *STOCKS: Atlanta, Georgia, Boston, Massachusetts Chicago, Ulinois, Cincinnati, 


ucts. write our Flavor Division, Dept. FT. Obio, *Los Angeles, California, Philadelphia, Pennsylvania, San Francisco, California, St, Lowis, Missouri, 
Montreal and *Toronto, Caneda and * Mexico, D. F. FACTORY: Clifton, N. | 
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(Continued from page 54) 
The feeding of 10 mg. of diethylstilbes 
trol or a combination of 5 mg. of diethyl- 


stilbestrol and 50 mg. of Me testosterone 
to fattening yearling steers resulted in a 
12% increase in growth rate over a 179- 
day trial. Stilbestrol-fed steers required 
18% less feed per unit of gain during the 
first 98 days of the trial and 5% more 
feed per unit of gain during the last 81 
days than the control lot which received 
Steers fed no hormone 
dressed significantly higher than steers 
- fed diethylstilbestrol, whereas steers fed 
stilbestrol and testo- 


no hormone. 


a combination of 
Pe sterone dressed significantly higher than 
+} the steers fed stilbestrol or steers fed with 

either testosterone alone or no hormone. 
4 The carcasses from the hormone-fed steers 

were slightly inferior, according to Fed- 
iv eral Grading Standards, to carcasses from 
vA steers which had not received hormones. 


1 The effect of age and plane of nutrition 

i on growth hormone and thyrotropic 

Lay hormone content of pituitary glands 

| of Holstein heifers. 

ArmstronG, D. T.. Hanser, W 

(Cornell Univ., Ithaca, New York). J. 

-tnimal Sci., 15 (3), 640-9 (1956). 

% Bioassays were carried out on anterior 
pituitaries of Holstein heifers raised on 
3 levels of nutrition and slaughtered at 6 
different ages to det. their growth hor 

hormone contents. 


mone and thyrotropic 
The results indicated that the quantities 
of growth hormone and thyrotropin de- 
é tected in pituitary assays are fairly close 
: approximations of the actual rates of se- 
cretion of these hormones by the pituitary. 
They suggest that differences in rates of 
growth of heifers at different ages are at 
least partly due to differences in amts. of 
pituitary growth hormone and thyrotropin 
being produced. However, differences it 
growth rates of heifers on different feed- 


a ing levels were due to differences in amts. 
: of nutrients available for growth, rather 
‘ than to any differences in hormone pro- 
duction by the pituitary 


; Antibiotic concentration in eggs from 
hens chlortetracycline supple- 
mented diets. 

Raica, N.. Heywane, W., 
meRER, A. R. (U.S.D.A., Animal and 
Poultry Husbandry Research Branch, 
Glendale, Arizona). /’oultry Sci., 35 (4), 
884-8 (1956) 

Laying hens, approx. one year old, were 
fed chlortetracycline at levels of 50, 100, 
200, 500, 1,000, and 2,000 @./ton. No anti- 
hiotic was detected in the eggs from hens 
ted chlortetracycline at the 50-200 g./ton 
Amts varying from 0.018-0.141 
mv./g. of egg were found in the 50-200 
g./ton levels. All eggs became negative 
during the first week after removal of 
chlortetracycline from the diet. 


AND Kem- 


levels 


The “Rockefeller diet.” 

Councu. ON Foops 
J. Am. Med Assoc. 161 
(1956). 


NUTRITION 
(17), 1636 


This article points out that the diet, 
minus the data, has been popularized by 
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FOOD TECHNOLOGY, 


persons other than the original authors. 
It emphasizes the fact that. the exptl. 
character of such an abnormal dict makes 
it imperative for the physician to recom 
mend its use only after careful investiga 


tion 


Low-protein diets for reducing. 
N. (Bureau of Nutrition, 
Dept. of Health, New York City). J 
Ved. e[ssoc., 161 (17), 1633-6 
(1956). 
\ critique of low-protein diets, empha 
sizing the hazards involved. 


Food intake of nursery school children at 
noon. 

Mirone, L., Torrance, V. 
Roucutox, CC. W (Univ. of Georgia, 
Athens). J. lm. Dietet. Assoc., 32 (8). 
707-9 (1956). 

The quantity of foods consumed at the 
noon meal by preschool children, 3 years 
10.5 months of age, is discussed. With 
the exception of Lrish and sweet potatoes, 
vegetables were consumed in the least 
amts. and desserts in the 
\bout one-third as much liver was con 
sumed as beef. The girls drank 102.3 g. 
milk as compared with 8&2 g. for the 
boys. Sex, day of week, and week order 
had no significant effect on the quantity 
ot food ingested during the noon meal 


largest amts 


Integration of current views on the regu- 
lation of hunger and appetite. 

GrossMAN, M. I. (U. S. Army Med 
Nutrition Lab.. Denver, Colo.). 
VY. dead. Sci., 63 (1), 76-91 (1955); 
Biol. Abstr., 30 (9), No. 25483 (1956) 

These major considered : 
Hunger and appetite are psychic correla- 
tives of the bodily processes which regu- 
late nutrient balance 
and participate in, the regulatory proc 
Food-taking is a motor act of 
governed by 


points are 


They arise from 
esses. 
skeletal muscles, 
processes like all other voluntary muscles 
Specialized hypothalamic partici- 
pating in this control were discovered. 
Among the factors which may regulate 
activity of these hypothalamic centers and 
ot other brain areas concerned with feed- 
ing are oropharyngeal stimulation, gastro- 
intestinal distention, blood levels of nu- 
trients (particularly glucose), and tissu 
stores of nutrients. For none of these 
factors is the mechanism of action known 


nervous 


areas 


PHARMACOLOGY AND 
TOXICOLOGY 


Halogenated acetic acids. 
& Drug Officials, U. S.. 
2 (3), 135-7 (1956). 


ssoc. 


Monochlore-, monobromo-, and mono- 
iodoacetic acids are poisons to the enzyme 
systems in the body which have to do 
storage and release of energy 
Any interference of 


with the 
derived from foods. 
this process, no matter how small, must 
be considered a hazard to health. 


Rational approaches to drug structure. 
Burcer, A. (Univ. of Virginia, Char- 
lottesville, Va.). J. Chem. Educ., 33 (8), 


362-72 (1956) 


DECEMBER, 1956 


Some important facets of the present 
knowledge of transport in vive and 
mechanisms of drug action are sum 


marized 


PHYSIOLOGY AND MEDICINE 


Vitamin B,. serum level and pregnancy. 

Oxupa, K., A. 
Cuow, B. F. (Johns Hopkins Hosp 
Baltimore, Md.). J. Clon. Nutr. 4 
(4), 440-2 (1956). 

Vitamin B, 
and fetus were detd. in 25 women ranging 
in age from 15 to 41 years, and in their 
first to minth pregnancy. It was found 
that the vitamin By serum level of th: 
maternal blood was considerably 
than that of the nonpregnant women of 
comparable age, and also lower than that 
of the fetal cord level. 
may indicate that vitamin By is drawn 
trom the mother to the fetus. 


serum levels of mother 


lower 


These findings 


Stannous fluoride and tooth decay. 
Nutrition Revs., 14, 197-200 (1956) 
Data from 3 preliminary studies sug 

gest that SnF, may be an effective aid it 

reducing the incidence of dental caries 

SuF, appears to be more effective than 

NaF in caries reduction 


Role of ascorbic acid in infections. 
Nutrition Revs., 14, 214-15 (1956) 
Four possibilities of the mechanism of 

ascorbic acid action against bacterial in 

fection are enumerated: 1. direct anti 
bacterial properties once it ts m the blood 

2. presence of a reducing agent in the 

blood may be effective in protecting other 

substances from 


vitamins or essential 


oxidation, 3. antioxidants may be neces 


sary to facilitate specific enzyme reduc 
tions entering into the resistance of the 
host to invading organisms, 4. antioxi 


dants may act in nonspecific detoxifica 


tion. 


ENGINEERING AND 
PLANT EQUIPMENT 


The transport and handling of liquefied 
gases. 

Eastianp, D. H. (British Oxygen Co 
Ltd., Engl.). Brit. Chem. Eng., 1, 244-50 
(1956) 

The article describes some of the more 
recent techniques and equipment involved 
in the transport and handling of liquetied 


Lases. 


Planning for safety. 

RK. W. (Westinghouse Ele« 
tric Corp., East Pittsburgh, Pa.). Mech 
78 (9), 815-19 (1956) 

Important plant-layout 
ples and features in industrial plants and 
the plant-layout engineer's opportunity to 
provide for the future safety of plant 
personnel are presented. The paper also 
following: the plant. site, 


safety princi 


discusses the 
entrance and exits, aisles, stairs, elevators, 
ramps, floors, and obstructions, equipment 
arrangement and guarding, painting and 
lighting, fire and explosion prevention, 
first aid facilities, flow of materials and 
good housekeeping, and materials han 
dling and storage. 
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FOOD AND FOOD 
TECHNOLOGY 


CEREALS AND GRAINS 


Nutritional improvement of rice. 

Kik, M. C. (Univ. of Arkansas, Fay 
etteville ) lin. Dietet Iss 3? (7), 
647-50 (1956) 

The proteins of whole and milled ric 
were improved by the addn. of lysine 
threonine, and vitamin By and those of 
enriched milled rice by the addn. of ly 


sine and threonine Data are presented 
n the content of amino acids (essential 
nonessential), vitamins, other 
enstituents of whole rice and perch. Tl 
proteis perch had supplementary 


value for those of milled rice 


The soluble polyglucose of sweet cora 
(zea mays). 

Peat, S.. W. J.. ann Tur 
vey, J. R. (Univ. College of North Wales 
Bangor). J. Chem. Soc.. 2317-22 (1956) 

Pwo H,0-sol 
Golden Bantam) have been 


polyglucoses ot sweet 


corm (vat 


investigated Evidences show each to 
have the characterist of a glycogen 
rether that i starch. Extensive amylo 
Ivtic degradation occurs during the aq 
extn. of the grain When enzyme actiot 


ix inhibited by He during extn. no 
degradation products of starch or gly 
cogen are tound 


COFFEE AND COFFEE PRODUCTS 


Role of caffeine in relief of headaches. 
SCHWEISHEIMER, W lea Coffe: 
Trade J.. 110 (6), 24° (1956) 
Cottee was found effective in combating 
fatizgu Catfeme compd. was found most 


remedy for migraine 


FATS AND OILS 


The fractionation of marine-oil fatty 


acids with urea. 


Domart, Miyaucur, D. AND 
SUMERWELL. W N (Technol.  Lab., 
Seattl Wash.) / fon. Chemusts 
San 32 (9), 481-3 (1955) 


Oils obtained from marine animals are 
characterized by their substantial content 


long chain tatty acids having 20 to 


24 © atoms and 3 to 6 double bonds. Such 
oils also contain abundant amts. of the 
shorter chan more satd. fatty acids 


This broad mixt. of satd. and 


tatty acids 


unsatd 
i marine oils makes neces 
sary a preliminary sepn. before the oils 
can be used tor some purposes, particu 
larly those requiring good drying proper 
ties. Urea forms cryst. complexes with 
satd. and monooletinie fatty acids Phe 
present report describes the prepn. and 
properties of fatty acid fractions obtained 
by applying urea crystn. to the fatty acids 
prepd. from a number of common marine 
oils. 


FEEDSTUFFS 


The loss of carotene from dried green 
crop during storage. The gradient 
of loss through a stack. 

Bootu, V. H. (Dunn Nutritional Lab 

Milton Road, Cambridge, Engl.). J. Si 

food Agr., 7 (2), 114-19 (1956) 


Considerably more carotene was lost 


from the middle of a com. type stack of 


drv lucerne meal than from the edges 


RHOZYME 


Diastatic Enzymes 
modify starches at low cost 


RuozyME Diastatic Enzymes bring 


about specific, controlled action 
without producing undesirable side 
reactions. This lets you solubilize, 
saccharify, or modify food starches 
without sacrificing other properties 
vital to good products or processing. 
This selective action of the RHozyME 


family makes them a low cost, 
efficient answer to processing prob- 


lems such as: 
PROCESSING OF PRE-COOKED 
CEREALS—by reducing viscosity of 


mash for more efficient roller-drying 


Ruozyme ts trade-mark, Reg. 
U.S. Pat. Off. and in principal 
Joreign countries. 


PRODUCTION OF CORN SIRUP—by 
saccharifving corn starch in making 


sweet, non-bitter sirups 


PRODUCTION OF COCOA SIRUPS 
—by lowering viscosity so that sirups 


pou! readily 


BREAD-MAKING — by modifying 
bread starch to give better texture 


and grain and better shelf life 


How can RuozymMe Diastatic 
Enzymes help you? To find out, 


write Department SP. 


Chemicals for Industry 


ROHM © HAAS 


COM PANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


Representatives in principal foreign countries 


é 
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LECITHIN 


Bakers find Staley’s Sta-Sol” Leci- 
thin improves dispersion and 
emulsification of fat, and reduces 
stickiness of dough. Candy makers 
use it also to disperse fat and to 
give better eating and keeping 
qualities. In chocolate, it reduces 
viscosity, increases covering power 
and stanilizes the coating. 

Sta-Sol Lecithin works in mar- 
garine, lard and shortenings as an 
emulsifier and antioxidant. 

The ability of Sta-Sol Lecithin 
to emulsify and disperse {ais in 
water along with its wetting and 
moisture retaining qualities con- 
tributes to industries from food 
processing to the preparation of 
paints, plastics, adhesives, tex- 
tiles, printing inks, and petroleum. 

Your Staley representative will 

be glad to show you how Sta-Sol 
Lecithin can help you profit. See 
him now, or write for details. 
For information about other Staley 
Products: Lecithin, Leucine, Phytic 
Acid, Inositol, Tyrosine, MSG, HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fer- 
mentation Nutrients, write: 


A. E. Staley Mfg. Co. 


Decatur, Illinois 
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Part of the increased loss in the center 
was due to the higher temp. there. The 
major part of the difference in the rates ot 
loss was due to the protective effect of 
moisture taken up from the air at the 
outer surfaces of the stack 


POTATOES 


Discoloration of machine-peeled potatoes. 

Lonorer, (Cornell Univ., Ithaca, 
New York). J. dm. Dietet. Assoc., 32 
(7), 639-43 (1956) 

surtace discoloration ot potatoes, 
enzymatic in nature, is being observed im 
machine-peeled potatoes when they are 
held in H.O prior to cooking. Variety of 
potatoes used had a significant effect on 
surface coloration of machine-peeled pota 
toes. In a 3 year trial, tubers of Bliss 
Triumph variety did not discolor whuil 
Ontarios discolored most severely. Dis 
coloration was increased after a storage 
period of 3 months. Hand-peeled pota 
toes of the ten varicties studied did 1 
discolor. Of the three mechanical peelers 
tested, a peeler in which the potatoes wert 
abraded while floating in H-O did not 
seem to bruise the tubers of the variety 
Ontario sufficiently to bring about dis 
coloration. 

Accelerated storage tests for dehydrated 
vegetables. 

Gooptne, E. G. DuckwortnH, 
Rk. B. (Exptl Factory, Greyhope Road 
\berdeen, Scotland). Nature, 177, 897-8 
(1956) 

Results are presented in support of th 
thesis that browning developed in’ de 
hy irated potatoes during storage for a 
certain no. of days at 55°C. is approx 
equal to that developed in the same no 


of mos. at 37) ¢ 


TASTE AND TASE TESTING 


Panel testing for flavors. 

Fourmanx, V. G. (Syntomatie Corp.) 
Im. F'erfumer « lromatics, (5), 62 
70 (1956) 

The author discusses how to select a 
panel to assure satisfactory results, fa 
tors that must be considered, techniques 
te be used, tasting pharmaceuticals tor 
flavor and consumer panel testings 


PHYSICAL RESEARCH 


The viscosity of liquids. 

Branot, W. W. (Polytechnic Inst. of 
Brooklyn ) Dissertation Abstr 16 (6), 
1071 (1956) 

The development of a workable method 
for caleg. viscosity which is both practi 


cal and based on sound assumptions 


Electrostatic particle size analyzer. 
YosurkAwa, H. H.. Swartz, G. 

MacWarers, J. Fire, W. L. 

(Univ. of Pennsylvania, Phila.). Nez 


Sct. Instr.. 27 (6), 359-62 (1956) 

This paper comprises the theoretical 
analysis and phys. description of an Elec 
trostatic Particle Size Analyzer (EPSA) 
for detg. the particle size distribution ot 


aerosols mm the 1l- to 20-micron size range 


Included are photographs and histograms 
illustrating the size sepn. attained and 
also a histogram of the particle size dis 
tribution in the general aerosol as detd. by 
use of the instrument 


Studies on the effects of treatment with 
chlorine dioxide on the properties of 
wheat flour. IV. The biological prop- 
erties of untreated, normally treated 
and overtreated flours. 

Frazer, A. C.. Hickman, J. R. Sam 
Mons, H. G., AND SuHarratr, M. (Univ 
ot Birmingham, Engl). J. Sci. 
lur.. 7 (7). 464-9 (1956). 

General health and survival, body wt 
gain, fertility and no. of offspring, birth 
wt. and wt. gain during lactation, histo 
pathological appearances and relative wt 
of the maim organs were studied over 
three generations m groups of rats 1 
ceiving 56.8% of the diet in the form ot 
flour. The flour supplied to the different 
groups was either untreated, or treated at 
normal level, or ten times normal level 
with ClO Phere was no indication i 
any of these expts. that the treatment or 
over-treatment of the flour with C1O 
caused any deleterious effects in thes 
animals. From this and previously pub 
lished evidence, it ts concluded that CLO 
treatment does not significantly affect the 
nutritional value of flour for human sub 
jects 


POLYMER RESEARCH 


New kinds of macromolecules. 

Bawyn, C. E. H. Endeavour, 15 (59 
137-43 (1956) 

The past twenty-five years has 
immense progress im our understanding 


ot the nature of macromolecules and nu 


the development of general methods of 
synthesis. Recent research has led to th 
development of new synthetic method 
which yield macromolecules of types not 


previously known and possessing combi 
nations of properties indicating a wick 
range of practical applications for then 
These developments have opened a new 
chapter in the stereochem. of the polymer 
mol, which from both the theoretical and 
practical pomts of view is of immense 


RADIOCHEMICAL 
TECHNOLOGY 
Symposium on the use of radioactive ma- 
terials in biological assay. 

lnalyst, 81, 433-40 (1956) 


Phe Howing papers and discussions 
are summarized: The principles of iso 
tope-dilution assay with special reference 
to vitamin 6 The detn. of radioactive 


isotopes im biol. samples. Bioassay ot 
radio-iodinated plasma proteins for clini 
cal use. lsotope-dilution assay of anti 
hbiotics in fermentation liquors with par 
ticular reference to benzylpenicillin and 
griseotulvir The assay ot aldosterone 
and other adrenal steroids by the “Na/"“k 
method Labelled metabolic pools for 
siudying quantitatively the biochemistry 
ot toxie action 


STATISTICS 


Fundamentals of analyses of variance. 
Part I. The analysis of variance 
(ANOVA) model. 

Hicks, C. R. (Purdue Univ., West 
Lafayette, Ind.). /nd. Quality Control, 13 
(2), 17-20 (1956) 

\ simplified presentation is given of 
the technique for using the analysis of 
variance, including assumption, calens. and 
miterpretation 
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Competent, 


scheduled 


instrument maintenance 


service at Schroeder Products Co. Inc., major pro- 
ducer of coffee concentrates at Woburn, Mass 
Gordon Andrews, shown here, typifies the factory- 
trained Foxboro Service Technicians serving the 
industry from nearby engineering offices 


Scheduled Service that saves you costly shutdowns! 


There’s no better way to avoid 
costly shutdowns, during vital pro- 
duction seasons or year-round op- 
erations, than by keeping your 
Foxboro Instruments and control 
systems running at peak efficiency. 
And the simplest, most economical 
way to do it is with a Foxboro 
Scheduled Service Agreement. 
Under this plan, a Foxboro Serv- 
ice Technician will call at your 
plant at regular, specified intervals 
to maintain, clean, and service 
your Foxboro Instruments. You'll 
not only be served by competent, 


factory-trained personnel, usinc 
genuine Foxboro parts and meth- 
ods; you'll also save substantially 
over non-contract service. Super- 
vision of instrument installation is 
also available where needed. 
Don’t wait until you're in trouble 


when it’s so easy to prevent it. Let 
us recommend a preventive main- 
tenance schedule for your plant 
now. Ask your Foxboro Field Engi- 
neer, or write for information. The 
Foxboro Company, 3512 Norfolk 
Street, Foxboro, Mass., U.S.A. 


FOXBORO 


REG.U S. PAT OFF. 


SCHEDULED MAINTENANCE SERVICE 
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(Continued form page 50) 
B. J. Kearney has been appointed general manager 
of the Research and Development Department for 
the Paper Container Division, following service as 
Continental's acting research and development di- 
rector; Howard G. Lewis, executive vice president 
of Hazel-Atlas Glass Company prior to that firm's 
recent merger with Continental Can, has been elected 
a vice president of Continental, in charge of the 
Hazel-Atlas Glass Division. 

Two internationally distinguished scholars, Dr, and 
Mrs. Chas. Singer of London, England, have been 
awarded the second annual George Sarton Medal for 
their contributions to science history by the History 
of Science Society. The medal was named for the 
late George Sarton, Harvard professor emeritus of 
the history of science, who received the first award 
last vear. It was made possible by a grant of $1,500 
from Chas. Pfizer & Co., Ine. 

Dr. Herbert Trotter, Jr., vice president of engi- 
neering and research for The Sharples Corp., Phila- 
delphia, has been named executive vice president. 
Since joining Sharples in February 1956 (from East- 
man-Kodak Naval Ordnanee Division), he has headed 
the research in and development of centrifuges and 
centrifugal processes of the company, as well as pow- 


‘the RETORT 


YOUR GUARANTEE | 
MATCHLESS QUALITY, 
PURITY, UNIFORMITY 


Behind the symbol of the 


Retort stands three 

generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


Los Angeles 39, California 
Branch Offices in Principal Cities 
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der classification and other projects of the Sharples 
Research Laboratories. 


Vern I. McCarthy, Jr., (right), vice president of Vuican Containers 
Inc,. Bellwood, Ull., manufacturers of steel shipping containers and tin 
cans, is shown being sworn in for his six-month’s assignment with the 
Business and Defense Services Administration by Chas. F. Honeywell 
(left), Administrator of the BDSA. Mr. McCarthy will represent the 
entire American packaging and container industry in his capacity as 
Deputy Director of the Containers and Packaging Division of BDSA. 


Billy Kan, a member of IFT, who recently com 
pleted the requirements for a Ph.D. in food techno 
ogy at MIT, has joined the staff of Continental Can 
Company's Metal Division. Research and Develop 
ment Department, 1350 W. 76th St.. Chicago, as a 
research engineer. 

Vincent N. DeCerchio has been named assistant to 
the president of Orr & Sembower, Ine., Reading, Pa., 
manufacturer of heat transfer equipment. His get 
eral duties will be in the handling of government 
work. 

Appointment of Dr. J. S. 
Barton as director, Packaging 
Research & Development, was 
announced by Western-Waxide 
Specialty Packaging Division, 
Crown Zellerbach Corp., San 
Leandro, Calif. A graduate of 
the University of Washington 
and the Institute of Paper ’ 
Chemistry, Appleton, Wis., Dr. A 
Barton formerly was manager 
of Paper Research in Crown ee 
Zellerbach’s Central Research 
Department, Camas, Wash. 

After almost half a century of service in the 
candy industry, Harold S. Clark retired from active 
management of D. L. Clark Candy Company on 
November 1. However, he will serve as consultant 
and advisor to the president and executive vice presi 
dent of Beatrice Foods Co., Chicago, on matters per- 
taining to the candy industry. The Clark Candy 
Company, which Mr. Clark will continue to serve as 
a director, joined Beatrice Foods in October 1955. 


.. . Barton of 
Crown Zellerbach 


(Continued on page 63) 
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Originated 
by Speciolists 
Working Within 
a Specialized Firm 


YES—and it’s Vanilla Laboratories 
special Cake Mix Flavor. 

Cake Mix makers like it because it 
gives a distinctive flavor, is easy to use 
and control and, in addition, is budget- 
priced and individualized. 

Housewives like the flavor, too— 
hundreds of packages so flavored have 
been sold. 

Vanilla Laboratories special Cake 


SPECIAL PRODUCTS DIVISION 


ANILLA LABORATORIES, Inc. 


Mix flavor is a complete flavor made ex- 
clusively by our specialists. By varying 
the basic formula (Pure Vanilla and 
other flavoring ingredients) we can 
give each cake mix maker his own 
unduplicated flavor. 
Why not let us tell 
you about it, without 
obligation on your 
part, of course. 


ROCHESTER, N.Y. 


SPECIAL FLAVORS FOR PREPARED CAKE MIXES, PREPARED ICINGS AND PUDDINGS 
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alive today! 


your best cancer insurance 
.-- like 400,000 other Americans 
lifetime policy: 

See your doctor every 
year for a thorough 
checkup, no matter how 


well you may feel. 


day-to-day policy: 
.++who have had cancer and are well and happy 
today because of the progress that has been made 
2 in cancer control, In their faces you will find the 
message of hope that is the American Cancer 
Society’s perennial inspiration and challenge. 


See your doctor immedi- 
ately at the first sign of 
any of the seven danger 
signals that may mean 


cancer, 


| 
| 
| 
| 
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poy oe MANY MORE THOUSANDS COULD BE SAVED 


dojaaap Avpoy sul percentage of patients | patients saved when diagnosed 
now being saved | early and properly treated 


-Al[ SN JO Ul JnOqYy 


RECTAL 

MOUTH 

90% 95% 
LUNG 

(Estimates based on reports to the Third National Cancer Conference that included comprehensive data 
from the Connecticut State Department of Health, aa well as the records of many hospitals, clinica, and 
other medical sources. The figures are believed to be sound estimates for moat of the United States). 


LET'S LOOK 
AT THE BRIGHTER SIDE 


7 “LIFE-SAVING” SIGNALS 


Cancer is much more 


curable than it was These seven so-called “danger” signals of cancer have, 
even 10 years age. Ap- in reality, been seven life-saving signals to hundreds of 
adsense i foe thousands of Americans who have gone to their doctors 
at the first sign of any one of these: AMERICAN 
saved every year. ¢ CANCER 
1 ANY SORE THAT DOES NOT HEAL 
a oe 2 A LUMP OR THICKENING IN THE BREAST OR ELSEWHERE — 
a 3 UNUSUAL BLEEDING OR DISCHARGE 
tors in time. In fact, 4 ANY CHANGE IN A WART OR MOLE q 5 
“ today one out of every 5 PERSISTENT INDIGESTION OR DIFFICULTY IN SWALLOWING ra 
three cancer patients 6 PERSISTENT HOARSENESS OR COUGH ex 
is being saved annu- 7 ANY CHANGE IN NORMAL BOWEL HABITS or 
ally. Formerly only 0 


one out of four was None is a sure sign of cancer, but only a doctor can tell. 


saved. This amounts 
to an additional 30,000 
lives saved every year. 


FOR MORE LIFE-SAVING FACTS ABOUT CANCER CALL THE AMERICAN CANCER SOCIETY 


OR WRITE TO “CANCER” IN CARE OF YOUR LOCAL POST OFFICE. 


FACTS OF LIFE ABOUT CANCER! 
| 
| 
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FOOD TECHNOL 
(Continued from page 60) 

Appointment of Miss Joy Rasmussen, formerly as 

nutrition at the Uni 


versity of Georgia, as director of home economies of 


sistant professor of foods and 


the Kroger Food Foundation in Cincinnati has been 


announced by Geo, F. Garnatz, director of the Foun 
dation. In her new position, she will be known pre 


At the Food 


home economics department kitchen-tests 


fessionally as Jean Allen.”’ Founda 
the 


K rover food produets, develops recipes for the firm’s 


tion, 


packaged goods, and provides information for home 
Members of the 
assist with Kroger’s Consumer Information Program 


makers home economics staff also 


Appointment of Thomas N. 
Martin as eastern sales mana 
ver of Food Machinery and 


Chemical Corp. Canning 
Division, was an 


Dr. Harold 


manager of the 


Machinery 

nounced 
Link, 
Eastern Operation at 
ton, Ill 
Mr 
the (CMD sales activities in all 


firm’s 
Hoopes 
In his new capacity. 


Martin is responsible for 


excepting the 11 Pacifie Slope 
States, and L 


maintain 


Florida, 
He 


headquarters in Hoopeston 


FMC’s Tom Martin will his 


L. E. Doxsie 
pointed assistant manager of 
the Division of <A. E. 
Staley Mfg. Co., Decatur, LL, 


has been ap 


( or 


processors of corn and SO 


beans. Materials and methods 
superintendent since 1953, he 
the 


Ile has sery ed 


has been with firm for 23 


Vvears rovres 
‘ 


sively as division and produce 


. . . Staley’s Doxsie 


tion superintendent 

Dr. Stefan iF Robock, noted economist and author 
ity on regional development, has been named manager 


of the Industrial Economics Division of Midwest Re 
search Institute, 425 Volker Blvd., Kansas City 
10, Mo. 


Stanley A. Greenwell has been appointed midwest 
district manager of the Girdler Company’s Votator 
Division, with headquarters at the Board of Trade 
Bldg... 141 W. Jackson Blvd., The Girdler 


Co., Louisville, Ky., is a division of National Cylinder 


Chicago, 


Gas Co., Chicago. 
The Dodge & Olcott, 
consisting of a gold medallion and a check for $1,000, 
viven annually the 
growth and general welfare of the meat packing in- 
dustry, was awarded, posthumously, to Dr. Henry 
Reist Kraybill, vice president of the American Meat 
Institute Foundation, Chicago, who passed away on 


Ine., Achievement Award, 


for outstanding contribution to 


DECEMBER, 1956 
September 30. Work carried out under the direction 
of Dr. Kraybill and his associates, Dr. L. R. Dugan 
and Dr. B. W. Beadle, on the use of butylated hy 
droxyvanisole and butylated hydroxytoluene has pet 
mitted protection of animal fats and foods made from 
fats from oxidative rancidity 

Richard Fiske Shaffer has been retained as a chemi 

Gifford-Wood Co., Hudson, N. Y 


with produet develop- 


cal consultant by 
Ile will be concerned chiefly 
firm’s line of chemical 
the line 


processing equip- 


ment and application of the 
These 


homogenizing 


processing equipment Include 


of Eppenbach and 
ment, and a new continuous counter-current chemical 
processor currently being developed 
Consolidated Foods Corp., Chicago, announces ap- 
pointments of H. D. Freeman as company director 
of personnel and Kenneth E. Ketzel as director of 
transportation. Chas W. Lubin, president of The 
Kitchens of Sara Lee, recently aequired by Consoli 
dated Foods, has been elected a director of the parent 
companys 
sr 
Dr. Paul J. Flory, professor of chemistry and aet- 
chairman of the Department of Chemistry, Cor- 
to head the investi- 


ne 


has been chosen 


Institute, Pittsburgh, as 


nell University, 
vational activities of Mellon 
page 64 


(Continued 


SANITATION 


starts with 


IN-PLANT 
CHLORINATION 


From start to finish of your 
processing operation, Wallace & 
Tiernan In- Plant Chlorination 
will keep your sanitation prob- 
lems to a minimum by: 


( 


For information on how In-Plant 
Chlorination can help solve your sani- 
tation problems, write today to our 
Foods Division. 


Eliminating slime formation on 
equipment and in work areas 


Retarding bacteria growth 
Greatly reducing offensive odors 


WALLACE & TIERNAN 
INCORPORATED 
25 MAIN STREET BELLEVILLE ®. N. J. 


| 
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from the 


WORLD OF YESTERDAY 


to the 
MANUFACTURING 
PLANTS OF TODAY 


BRAND 


y 4 pice oils 


The finest spice oils can be recognized by the Pyramid 
Brand . . . the peak of quality at economy prices. 

P&S experts, located in buying markets throughout the 
world, accept only the finest grades ot the proper buying 
seasons. 

Upon arrival here, they are reexamined and carefully 
analyzed by P&S technicians who properly evaluate them 
for meeting the needs of our discriminating American 
market. 

Ask for the best .. . ask for “Pyramid” in these 
and many other oils: 


ANISE CLOVE NUTMEG 
Bay CORIANDER PEPPER 
CARAWAY Onl PIMIENTO 
CARDAMON GINGER SAGE 
CINNAMON BARK MARJORAM THYME 


CORPORA T 


E 
667 WASHINGTON ST.. NEW YORK 14,N. Y. 
‘es: Chicago, I; Cinn., Ohio; Los Angeles, ; 


ADVERTISERS’ INDEX 


American Maize Products Co 13 
\ss’n. of American Soap & Glycerine Producers 17 
Bausch & Lomb Optical Co 3 
Carbide and Carbon Chemicals Co 54 
Corn Products Ketining Co 24 and 25 
Continental Can Company 
Diamond Crystal Salt Co. 21 
Distillation Products Industries 6 and 7 
Dodge & Olcott, Ine 4] 
Eastman Chemical Products, In 33 
Florasynth Laboratories, Ine. 
Food Development Laboratory 66 
Food Machinery & Chemical Corp 23 
Food Research Laboratories, Inc 66 
Ihe Foxboro Co. 59 
Fritzsche Brothers, Ine 55 
Gaivaudan Flavors, In 
Che Griffith Laboratories, Inc 37 
Hoffmann-La Roche. In 4,19 and 20 
Phe Huron Milling Company 43 
Johns-Manville Corp. 45 
H. Kohnstamm & Company, In Y 
Morton Salt Company 47 
National Aniline Division 29 
The Nestle Ce mpany 15 
Neumann-Buslee & Wolfe, Inc 2nd Cover 
Niagara Blower Company 40) 
Norda Essential Oil & Che mical Co 4th Cove 
Chas. Ptizer & Company, In Cover 
Polak’s Frutal Works 5 
Polak & Schwarz, Inc o4 
Proctor & Schwarz, Inc 49 
Phe Quaker Oats Company 51 
FF. Ritter & Company 60 
Rohm & Haas Company 57 
Schwarz Laboratories, In 66 
Seaplant Chemical Corp 48 
EK. Staley Manufacturing Co 58 
Sterwin Chemicals, Inc 3] 
Sunkist Growers, In 35 
U.S. Steel Corporation 27 
Universal Oil Products Company 53 
van Ameringen-Haebler, Inc ll 
Vanilla | aboratories, Ine. 61 
Wallace & Tiernan Company, Inc. 63 
Wisconsin Alumni Research Foundation 66 


(Continued from page 63) 
executive director of research. Ie will join the 
organization full time in the summer of 1957. Dr. 
Flory is the holder of 22 patents, and has authored 
106 scientific papers and a 670-page book, Principles 
of Polymer Chemistry, published in 1953. 

Mellon Institute also announces plans for construc 
tion of a milbon-dollar laboratory, near Pittsburgh, 
to be completed by late summer of 1957, to house 
its recently established Department of Radiation 
Research, 

Dr. Daniel Swern, research chemist at the USDA's 
Eastern Utilization Research Branch laboratory at 
Wyndmoor, Pa., received the John Seott Medal 
Award from the Philadelphia Board of City Trusts 
for his inventions of new industrial chemicals from 
surplus animal fats. The award consists of $1,000 
and a copper medal. Dr. Swern’s work has resulted 
in the use of otherwise wasted fats in plastics, paints, 
wire insulating materials, textile processing, and 
other industrial products and processes. 


| 
\' 
“ Pyram id 
= 
Teterboro & Guttenberg, WN. J.; Culver City, Colif.; New York, 
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Hugh C. Landes 
USOM/Iran 
APO 205 
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i 2, Box 227 RESEARCH AND PRODUCT 
DEVELOPMENT 


Ira A. MacDonald 


\tlas Powder Co 


Wilmington 99, Del. The Manufacturing Division of The Kroger Co., which processes 
Pe Thane T. Maundec over 100 MILLION dollars worth of food products annually, has 


Miami Univ., Dept. Bact built a new lab, and is developing new products. 


Oxford, Ohio 
A man with creative research and production experience and ability 


Edmund J MeLohne 
to direct and coordinate contract and consultative services is being 


2250 Palmer Ave 


New Rochelle, N. \ sought. Executive ability is needed to develop products and to co- 
kK. Ray Minert ordinate activities with the industrial, mechandising and procure- 
R. No. 3 
Memomonie, Wis ment staffs. 
Prof. Dr. Hermann Mohler The successful candidate will be between ages 25 and 35; a graduate 
~st Nahrmittel oe chemist, chemical engineer, or food technologist; a man of experi- 
coca : a = ence in the field; a leader; a man of action and accomplishment. 
Sergio B. de la Mora 
Laboratorio Quimico De Act now! Send a written resume of experience including salary 
Analisis and responsibility, education and personal data to W. W. Ismael, 


Juan de Dios Avias, No. 16 
Mexico 8, D.F.. Mexico 


D. Medina Mora 


Productue de Mais, S.A THE KROGER CO. CINCINNATI, OHIO 


P. O. Box 2936 
Mexico, D. F., Mexico 


Personnel Department. 
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EMPLOYMENT NOTICES 


A major food concern has openings in 
Product Development and Engineering 
and Commercial Development for career 
minded men at the B.S. and M.S. levels 
with up to two years’ experience. Assign- 
ments involve research development and 
improvement of food products and proc- 
esses, and in the engineering field, proc- 
ess development, pilot plant study, eval 
uation and plant start-up. Within the 
next six months our staff and facilities 
will relocate to a new research center 
located in suburban Westchester County, 
only a half hour from New York City. 
REPLY BOX 509, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


BAKERS 
Large aggressive Chicago cookie manu- 
facturer offers opportunity for bakers 
with excellent baking talent. 
If your success story is sufficiently con 
vincing, we will pay you 25°¢ more than 
you are earning today, and with this, a 
future for advancement in both income 
and responsibility. 
If you are gifted with baking talent and 
bubbling over with ambition and good 
ideas you could easily become an impor- 
tant production executive. 
Applications treated confidential. REPLY 
BOX 502, Institute of Food Technol- 
ogists, 176 W. Adams St., Chicago 3, III. 


PRODUCTION & RESEARCH CHEM- 
IST, with extensive and diversified ex- 
perience in production, supervision, de- 
velopment, and control of confectionery, 
desserts, cereal products, chocolate, ice 
cream, bakery products, and other foods, 
desires position of responsibility. RE- 
PLY BOX 511, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


Qualified candidates invited to apply for 
position teaching and research in Food 
Technology in Eastern University, 11 
mos. Ph.D. or equivalent and 4 yrs. exper. 
desired. Salary $5,880 to $7,000 depend- 
ing on qualifications. REPLY BUX 510, 
Insistute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


EXPERIENCED FOOD 
TECHNOLOGIST—CHEMIST 
Sales position—working with the food 
industries on new products and prod- 

uct improvements. 
Excellent opportunity for an experi- 
enced technologist, food or cereal 


chemist. All replies confidential. 


P. W. Bauman 
MONSANTO CHEMICAL 
COMPANY 
710 No. 12th Blvd. 
St. Louis 1, Missouri 
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PACKAGING SPECIALIST 
Chemist or Engineer with 1-3 years 
experience in packaging materials field. 
Knowledge of physical test methods, and 
technical report writing ability neces- 
sary. Familiarity with packaging ma- 
chines desirable. 

Submit résumé including education, ex- 
perience and salary requirements to: 
Employment Manager 
OLIN MATHIESON CHEMICAL 
CORPORATION 
New Haven 4, Connecticut 


ARE YOU A GOURMET? 


Imaginative and also a food technologist, 
or chemist or pharmacist? If so, you may 
be interested in a career, requiring both 
a discriminating palate and a scientific 
mind, with a leading flavor-specialty 
house. Work involves development of new 
flavors; their application in food prod- 
ucts and beverages. Modern labs, young 
staff, pleasant country location, 1'2 hours 
from NYC. Please send full details to: 
BOX 512, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, III. 


BAKER APPRENTICES 


Large aggressive Chicago cookie and 
cracker manufacturer offers opportunity 
for men learning the baking business 
or who have had schooling in baking who 
wish to become top bakers. 

If your success story is sufficiently in- 
teresting, we will pay you 25° more 
than you are earning today and offer you 
an excellent future for advancement in 
both income and responsibility. 

If you have partially proved that you are 
gifted with baking talent and bubbling 
over with ambition and good ideas, the 
future would offer you an important pro- 
duction executive position. 

Applications treated confidential. REPLY 
BOX 503, Institute of Food Technol- 
ogists, 176 W. Adams St., Chicago 3, III. 


FOOD TECHNOLOGISTS 

An active, confidential-service: Interview 
at your convenience. Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, III. 


FLAVOR EVALUATION 


with Trained or 
Consumer Panels 
Write for details 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P. O. BOX 2217-S * MADISON 1, WISCONSIN 


WISCONSIN 
ALUMN! 

RESEARCH 

FOUNDATION 


The World Health Organization, Ge 
neva, Switzerland, invites applications 
for the post of Scientist, Food Additives, 
which will become vacant in August 1957 
at Headquarters in Geneva. 

Required to plan and organize the éol 
lection and dissemination of chemical, 
physical and toxicological data relating 
to focd additives; to give technical ad- 
vice to Member States on this subject; 
to organize technical meetings and to 
collaborate with individuals and organ 
izations working in this field. 

B.Sc. or higher degree in food chem 
istry or related science from a recognized 
university; at least five years experience 
in a position requiring knowledge of food 
analysis and technical problems relating 
to food additives; preferably some know! 
edge of toxicological procedures and ad- 
ministrative and legislative problems re 
lating to food additives; two-year con 
tract in first instance; salary $7300 per 
annum, plus allowances and travel costs. 

Apply in writing to the Personnel Of 
fice, World Health Organization, Palais 
des Nations, Geneva, not later than 1 
February 1957, stating age, nationality, 
education and details of past and present 
employment. 


ay er TO THE FOOD INDUSTRIES 
Consultation on Food Problems 
° Analyses of food materials and products 
@ Food plant design, process examination 
and control 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 
Write for bulletin ‘Scientific Quality 
Control of Foods and Beverages” 
SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon. N. Y. 


Projects, Consultation, and Pro- 
poe duction Control Services in 
nestarch Biochemistry, Chemistry, Bacteri- 

FOUNDATION ology, Toxicology — Insecticide 

Testing Flavor Evaluation 

WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI- RESEARCH FOUNDATION 


P.O.80xX 2217 @ MADISON |, WISCONSIN 


WISCONSIN 


S. W. ARENSON 
Director 
2865 West 
Franklin St. 
LABORATORY ij Baltimore 23, Md. 
440 W. 24th St. 
New York, N. Y. 


DEVELOPMENT 


Ingredient evaluations « New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients « Chemical and 
physical laboratory, bakery, spray dryer 
and other unit process equipment. 


RESEARCH 
ANALYSES « _ CONSULTATION 
B 9 i log | Studies 
for the Food, Drug and Allied industries 
48.14 STREET, LONG ISLAND CITY 1, N. ¥. 


Bulletin “What s New Food and Drug Resea ava-\able etterhead request. 


PRODUCT NEWS FROM 


now available quantity 


@ Through its leadership in fermentation chemistry, Pfizer now offers pharma- 
ceutical and food manufacturers the essential nutrient L-lysine in practical 


commercial quantities. A unique fermentation process assures that only the Manufacturing Chemists 
biologically active L-isomer is produced. for over 100 years. 


In the average human diet lysine is more deficient than any of the other eight 
essential amino acids. 
Volume production of Pfizer L-lysine means you can offer an important new 
health plus in your products. In medicinal products Pfizer L-lysine should have Pfizer 
special significance in meeting the nutritional needs 


of children, pregnant women, older people and those 
who are recovering from illness. In cereal food prod- 


atanes ucts, particularly wheat products,* Pfizer L-lysine CHAS. PFIZER & CO., INC. 
can improve the amino ac id balance toa level com- Chemical Gules Diulstin 
parable to that of high quality animal proteins. 
: 630 Flushing Ave., Brooklyn 6, N. Y. 
Write us if you would like further information - 
Branch Offices: Chicago, Ill.; 
about Pfizer L-lysine, and a free sample. Pfizer Tech- : 5 ; 
San Francisco, Calif.; Vernon, Calif.; 
nical Service men can also help you in taking ad- 
4 Atlanta, Ga.; Dallas, Texas 
vantage of this important new development. 
*Before adding L-lysine to food products, manufacturers should check Federal 


and Siaic standards of identity. 


(monohydrochloride) 
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You'll soon be seeing everyone, so maybe you'll please tell 


all the friends we can’t see that we hope 


their holidays are as happy as they have helpe! make ours this year. 


Thank you, sir, and the Season’s Best to you, too, sir. 


Norda 
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